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--- ABSTRACT 

AIJTSKED is  a FORTHAN program c rea t ed  t o  automate scheduling of  
Leaching and o i l  f i l l i n g  of sa l t  caverns a t  t h e  S t r a t e g i c  Pet.roleum 
Keserve. There have been a number of r e v i s i o n s  t o  t h e  AUTSKED program 
s i n c e  t h e  f i r s t  ve r s ion .  This r e p o r t  documents the la tes t  embellishments 
t o  the program. 
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DISCLAJMEH OF WARRANTY 

This program is presented without any express  or implied war ran t i e s  

whatsoever. Because of t h e  d i v e r s i t y  of conditions and hardware iinder 

which this program may be used, no warranty of f i t n e s s  f o r  a part-iciilar 

purpose i s  offered. The user is advised t o  test the program thoroughly 

b e f o r e  relying upon i t .  The user must assume the e n t i r e  risk of u s i n g  

the program. 
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I. INTRODUCTION 

The purpose of this report is to describe the latest set of changes 

and additions to the AUTSKED program. The original AUTSKED program was 
documented in a Sandia National Laboratories (SNL) report published in 

March, 1984. After the program was in use f o r  several months, the 
AUTSKED user community requested several additional features. These 

additional features were implemented and subsequently documented in an 

SNL report published in April, 1985. During the year 1986, more 
requests for modifications to AUTSKED were made. This report documents 

the implementation of most of these requests. A detailed discussion of 

these modifications is found in Section 111. 

1 
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AUTSKED is used in conjunction with two other SNL created programs, 
3 EDITOR and PREDICT. Previously, these three programs had been 

executed separately, each one providing Qutput t o  be used by the others. 

Now, the three programs AUTSKED, EDITOR, and PREDICT, have been 
incorporated as subprograms of a single program, SPRSKD. AUTSKED also 

uses a FORTRAN software package called Simulation Language for 
Alternative Modeling (SLAM), which is described in Section IV. 

5,6 

AUTSKED, EDITOR and PREDICT are FORTRAN programs, written in ANSI 

standard FORTRAN 7 7 .  It is the author's understanding that the currently 

available version of SLAM (SLAM 11) is also written in ANSI standard 

FORTRAN 77. Thus, there should not be much difficulty in adapting these 
programs to other compuLers which have a FORTRAN 77 compiler. Efforts 
have been made to ensure that the FORTRAN statements in AUTSKED, EDITOR 

and PREDICT do not depend on word size, which varies from computer t o  

computer. There are no mathematical calculations in any of these 

programs which require high precision. 
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11. PROGRAM STRUCTURE 

In this section an overview of the program structure and operation 

i.s presented. The program is highly interactive, requiring decisions and 

input by the user for each of the three subprograms EDITOR, PREDICT and 
AUTSKED. In this discussion, as well as in the program itself, it is 
assumed that the user is knowledgeable about the various stages in cavern 
development as described in References 1 and 3 .  

A program flow diagram is displayed in Figure 2.1. At program 
start, the user is given the following four choices: 

1. Edit old site file o r  create new site file using EDITOR 

2 .  Develop individual cavern schedules using PREDICT 
3 .  Develop site schedule using AUTSKED 
4. Exit from program 

Option 4 needs no explanation. The other options will be discussed in 

more detail. 

EDITOR is an interactive FORTRAN subprogram which guides the user 

through a sequence of interrogations to create a new site file or to edit 
an existing or old site file. The user is asked for a file name which is 

restricted to eight or fewer alphanumeric characters, the first of which 

must be alpha. The site file contains characteristics of the Strategic 
Petroleum Reserve (SPR) site, the number of caverns, present state of 

each cavern, desired leaching processes, days of workover, brine 

production schedules, stage end volumes, etc. This file is used as input 

to PREDICT. In editing an old site file, these various attributes can be 
changed for each individual cavern. The edited file can replace the old 
file o r  it can be given a new name. In creating a new site file, the 
user can input the requested information for each cavern. Alternatively, 
the user can input this information for one cavern, and this becomes the 
default data for all subsequent caverns of the site. Individual caverns 
may then be edited as desired. 
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PREDICT is also an interactive FORTRAN subprogram which requires for 

input a file created by EDITOR. The user is requested to provide the 
name of this file. PREDICT uses the information in the EDITOR site file 
t o  develop individual cavern schedules for each cavern at a site. These 

schedules are created based upon predicted leaching efficiencies as a 
function of brine production flow rates. The scientific support for 

these leaching efficiencies is described in Reference 4. The important 

thing to observe here is that PREDICT produces individual cavern 

schedules independent of any constraints such as brine disposal 
capability, o i l  availability, equipment available for workovers, etc. 
These schedules are meaningful only if all caverns at a site can be 
developed simultaneously, which is not possible. Thus, AUTSKED was 
developed to cope with this problem. 

There are two output files generated by PREDICT. One is a listing 

of the individual cavern schedules and the second is used as an input 
file for AUTSKED. The user is asked for a name for the first file, o r  

instructed that the default option is a listing at the user's terminal. 
The user is also instructed t o  insert a name for the file to be used as 

an input to AUTSKED. 

AUTSKED is another interactive FORTRAN subprogram which requires for 

input a file created by PREDICT. The user is requested to provide the 
name of this file. AUTSKED uses the individual cavern schedules created 

by PREDICT and, along with a cavern priority ranking, creat-es a site 
schedule subject to the following constraints: 

1. Maximum allowable brine flow from a site 

2 .  Maximum allowable oil flow to a site 
3 .  Maximum allowable brine flow from each cavern 

4. Maximum allowable oil flow to each cavern 
5. Number of workover rigs available 

The critical element in this site schedule development is the cavern 

priority ranking. The original version of AUTSKED' made an attempt to 
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find a dynamic cavern prioritization scheme which would minimize the time 

f o r  completion of a site. The site-scheduling problem is a specific 

instance of the general problem of activity scheduling with resource 
allocation constrained by limited resource availability. There are no 

methods known for optimally solving this problem. In Reference 1 several 
heuristic methods were examined, one of which appeared to be superior 
over the others. This scheme was referred to in Reference 1 as "shortest 
time remaining (STR)." In site-scheduling terminology, at each 
breakpoint, caverns are prioritized according to the time needed to 

complete the cavern's development (leaching and o i l  filling), with the 
cavern having the shortest time to completion being given first priority, 
the next shortest having second priority, etc. This cavern 

prioritization is one of the options available in AUTSKED. The other 

prioritization option is f o r  the user to provide an initial ranking of 
caverns. Previously this user-ranking of caverns persisted throughout 
the site development. The current version of AUTSKED allows some 
flexibility in changing cavern rankings during site development. Section 
I11 discusses this further. 

The output file of AUTSKED (name of file is requested of the user) 

contains the site schedule. Two user-selected options for additional 

information in this file are: 

1. A tabulation, at each breakpoint and for each cavern, of the current 
cavern and oil volume and, at each breakpoint, a site total cavern 

and oil volume. 

2. A "clock" f o r  each cavern which displays at each breakpoint the 

accumulated number of days the cavern was in active development or 
was idle (zero brine flow rate, as scheduled by PREDICT). This 
"clock" time does not include time during which the cavern was idle 

because AUTSKED did not schedule it due to brine flow, oil flow or 
workover constraints. 

Option 1 is self-explanatory. Option 2 is clarified in Section 111. 
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111. NEW FEATURES IN AUTSKED 

This section describes the latest embellishments to AUTSKED. There 

were eight changes requested for AUTSKED which became the basis of 
modifications made in the program. These requested changes are stated 
below, followed by a discussion of how they were o r  why they were not 
implemented. 

1. Permit the user to specify the oil/water ratio in leach/fill mode. 

In the leach/fill mode of cavern development, cavern leaching 

and oil filling occur simultaneously during some stages of 
development. Previously, the oillwater ratio during these stages 
was determined from SANSMIC  prediction^.^ 
so that the user can either implement the SANSMIC ratios or specify 

different ratios. Implementation has been made in the form of an 
option in the interactive input to PREDICT (see Figure 2.1). There 

are no restrictions upon the user in his selection of ratios and no 

caveats (except one), so discretion should be used since unrealistic 

ratios may produce unrealistic results. 

This has been changed 

2. Permit the temporary storage (surge storage) of oil and its removal 

concurrent with and subsequent to the leaching process. 

When this option was first proposed there was discussion about 

the feasibility of doing this in AUTSKED. It is closely related to 
the problem of "drawdown" (i.e.. the removal of oil from the SPR 

when it is needed). AUTSKED was not developed f o r  this purpose and 

a major restructuring of the program would be required in order to 
have this option, therefore it has not been implemented. 

3 .  Provide the user with the capability of reassigning cavern 
priorities at any time during the site development. 

This feature permits the user to allow for events that occur 

during site development, e.g., equipment failure at individual 
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caverns. This request has been accommodated in the following 

manner. In the interactive input to AUTSKED (see Figure 2.11, the 
user may specify that site scheduling be interrupted after a number 
of days in order to change cavern priorities. Changes in cavern 
priorities to be instigated at this time are requested from the 

user. The user may then specify that site scheduling be interrupted 
again at some later time for another change in priorities. This 

process goes on until the user chooses to continue scheduling to 
site completion, with no further changes in priorities. AUTSKED 

currently allows for 60 different cavern priority specifications 
(this means 59 changes after the initial prioritization). The value 
of 60 is arbitrary and can be changed with appropriate dimension 
statement modifications. For a site development time of 1200 days, 

this means cavern priorities could be changed every 20 days on the 
average. 

All of this information, time of priority change and new 

priorities, is saved in the original input file for AUTSKED (see 
Figure 2.1) which was created by PREDICT. For discussion purposes, 

we shall call this file AUTIN. This is the reason for the feedback 
loop from the block labeled "AUTSKED" to the block labeled "INPUT 

FlLE FOR AUTSKED" in Figure 2.1. If file AUTIN is used again as the 
input file to AUTSKED, the priority changes made previously will be 

part of the scheduling in AUTSKED and the user may specify some 
subsequent priority changes if desired. AUTSKED will then rerun and 

add on the priority changes. 

This option is available only if the user-specified priority 

option is selected in AUTSKED, i.e., it is not available if the STR 

priority scheme (see page 5, line 8) is chosen. 

4. EDITOR and PREDICT should have the same time reference as AUTSKED. 
If AUTSKED indicates that a change is required at day 1001 in cavern 

9, the user must be able to relate day 1001 in AUTSKED to day 1001 
in EDITOR and PREDICT. 
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This is the original statement of the request, and the first 

author's interpretation is as follows. Recall that PREDICT creates 

individual cavern schedules independent of any constraints. Thus 
the PREDICT schedule for cavern 9 may say that from day 200 to 300 
there should be a brine flow rate of 100,000 barrels per day. "Day 

200 to 300" i s  relative to the development of this cavern. In the 
site schedule produced by AUTSKED, this activity for cavern 9 may 
occur on day 800 to 900 (days now being relative to site 
development). The objective of this request is to relate day 800 to 
900 in the AUTSKED site schedule to day 200 to 300 in the PREDICT 
schedule f o r  cavern 9. This will allow the user, after examining 

the site schedule, to make changes, via EDITOR, in the PREDICT 
schedules in order to achieve a reduced site completion time. This 
correlation between day intervals in the site schedule and day 

intervals in the individual cavern schedules is meaningful provided 
that AUTSKED adheres to the original cavern schedules created by 
PREDICT. However, because of constraints, AUTSKED does not adhere 
to these schedules. For example, AUTSKED may decide that it can 
allocate only 50,000 barrels per day to cavern 9. The site schedule 

will then show a flow rate of 50,000 barrels per day to cavern 9 

from day 800 to day 1000. The extra 100 days are to allow for the 

reduced flow rate. 

Complete correlation between day intervals in the site schedule 

and day intervals in PREDICT cavern schedules is not possible. What 
has been implemented in AUTSKED is the following. A "clock" is 

associated with each cavern. This clock is "running" if, in 

AUTSKED, the cavern is being actively developed o r  is idle (zero 
brine flow rate as scheduled in PREDICT). Otherwise the clock is 
not running. This means that the clock is not running if AUTSKED 
has not scheduled this cavern f o r  active development because of 
constraints. The clock is running during idle time specified in 
PREDICT because this is a part of the PREDICT schedule f o r  this 

cavern. 
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This "cavern clock" is implemented as an option in the inter- 

active input t o  AUTSKED. The user may or may not select it, as 
desired. 

5. Provide a capability in AUTSKED to redefine the maximum flow rate 

for each cavern. 

As a result of schedule changes during development, it may be 

necessary t o  redefine maximum flow rates to some caverns to effect 
site completion time. This has been implemented in the following 

way. In the interactive input to AUTSKED, the user specifies a 
default maximum cavern brine flow and a default maximum cavern oil 
flow. These default values may be used for all caverns at a site 
or, alternatively, the user may specify different maximum flow rates 

for individual caverns. 

6. Tabulate the total oil stored and the total storage volume created 

per cavern and per site at each breakpoint. 

This has been implemented in the interactive input to AUTSKED. 

It is an option which can be selected at the user's discretion. It 

was included to provide running totals of these parameters. 

7 .  Maintain maximum site flow rates as long as possible even if it 

means flow to a cavern that has a zero flow rate requested by EDITOR. 

Specification of zero flow rate to a cavern for a number of 

days in EDITOR was originally intended to allow active development 
of some caverns to begin after the start; date of site development. 
This option has also been used to stop development of a cavern at 

any time in order to stagger development of caverns in the hope of 
reducing site completion time. The purpose of this request is to 
reactivate flow t o  some of these caverns at zero flow when there are 
not enough caverns being leached to use up the maximum allowable 
site brine flow. However, there may be other reasons for 
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maintaining zero flow to the caverns for the specified number of 

days. Therefore this request has been converted into an option in 
the interactive input to AUTSKED. The user may "force" zero flow 
rates to be maintained or opt t o  make them dependent on the maximum 
site flow utilization. This dichotomy applies to all caverns at 
zero flow, rather than on an individual basis. 

8 .  Provide for a reduced flow to the lower priority caverns in lieu of 
reducing one or more caverns to zero flow. 

This request is accommodated by riumber 5 where a maximum cavern 

brine flow can be specified for each cavern. The flow automatically 

will revert to the default maximum cavern brine flow when necessary 

to use as much of the maximum site brine flow as possible. This 

feature allows the continued development of caverns that would 
otherwise be reduced to zero flow rate for some period of time. 

10 



IV. OPERATIONAL CONSIDERATIONS 

Figure 4.1 contains a diagram depicting the interactions among the 

components of the complete program. The master program SPRSKD contains 
as subprograms EDITOR, PREDICT and AUTSKED. As mentioned before, these 

three programs had previously been executed separately but are now all 

part of the main program, SPRSKD. The final two components are SLAU 
NETWRK . 

and 

J 
1 EDITOR I PREDICT 
I 

1 AUTSKED 

NETWRK 

4 SLAM 
I I 

Figure 4.1. Program Interactions 

SLAM is a proprietary FORTRAN program distributed by Pritsker and 

Associates, West Lafayette, Indiana. SLAM provides network symbols 
for building graphical models which are easily translated into input 
statements for direct computer processing. It contains subprograms that 
support both discrete event and continuous model developments. The 

subprogram AUTSKED utilizes all three of these modeling aspects of SLAM: 

network, discrete event and continuous simulation. The network aspect is 
incorporated into NETWRK. NETWRK is a graphical description, using the 
SLAM syntax, of the scheduling of leaching and filling activities at an 
SPR site. The NETWRK file is an input to SLAM. When executing SPRSKD, 
this file must have the name NETWRK. The discrete event and continuous 
simulation aspects are in AUTSKED's subroutines, which SLAM calls when 
needed. 
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The program begins with SPRSKD. This program calls EDITOR, PREDICT 

or AUTSKED at the user's option. 
subprograms. There is no interaction between either of them and SLAM. 
When AUTSKED is called, it calls SLAM which is then in control. SLAM 
reads and interprets the NETWRK file and site scheduling begins. There 

is considerable interaction between SLAM and AUTSKED. The subroutines in 
AUTSKED provide information to SLAM--information which is specific to 

this particular application of SLAM. In computer jargon, AUTSKED is a 
"library" of subroutines which is a supplement of SLAM. 

EDITOR and PREDICT are stand-alone 

It is important to emphasize again that EDITOR, PREDICT, AUTSKED and 

SLAM are all FORTRAN programs written in ANSI FORTRAN 7 7 .  NETWRK is a 
special file written in a syntax understood by SLAM. The structure of 
this file would have t o  be changed only if the sequence of events in- 
volved in the development of an SPR site is changed from that described 
in Reference 1. 
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v. SUHMClRY 

The latest embellishments to the EDITOR, PREDICT and AUTSKED 

programs, which have been described in this report, provide the user with 
increased flexibility to modify the scheduling of leaching and filling of 
caverns at an SPR site. Eight requests for changes have been addressed 
and all but one have been implemented. The one excepted was considered 

to be outside the capability of the current structure of the programs and 

would require major changes in the structure. The result now is the 
master program, SPRSKD, which incorporates all three subprograms EDITOR, 

PREDICT and AUTSKED (see Figure 4-1). 
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STSV(!I=' ' 

OF(?)=' 
OR( I) =O. 
OLF ( r )=O. 

DO 40 I=1,20 
I S ( I  i =1 
ISC ( I I =1 
IR1 ( I i = l  
IR2  ( 1) =1 
1R.j ( I )=1 
CVDL ( I  I =o. 

30 CONTINUE 
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BACKSPACE51 
5 CONTINUE 

1 REWIND55 
ED47 ( 1: 8) '?1/01/53/ ' 

RERD(55,9999?)FACTOR, ISLIP 
READ(55,99994)HZl ,R22,R313R32 
FPCTOf?=FACTOR/100.+1. 
DO 5000 KEY=1,20 

READ (55,999991 (IACC ( I  ,KEY 1 I=1,123 
READ (55,979971 ( I ACC ( I ,  KEY1 , I= 13,251 
READ (55,9999kl iRACC ( I ,KEY), I = 1  , E l  
READ (55,999?6) (RACC(I,KEY) ,I=9,1Bi 
LEAD (55,99996) (RACC ( I  ,KEY ),1=17,?4) 
READ (55,999951 (RRCC ( I, KEY) , I = E ,  3 1 1 

8000 CONTiNUE 
99999 FOR!4ATiF6.2,16) 
99?9B FBRflAT(1216) 
99997 FORHBT(:316; 
99998 FORRBT(BF9.2) 
99995 F@RHAT!7F9.21 
8995'4 FRR#BT!4F11 6) 

500 DO 50 J=1,40 
wc=o 

ATRIB i J )  =-I. 
5Q CONTINUE 

ATRIB (3Oi =On 
JS=0 
JSC=Q 
WI-G 

JR2.0 
JR3=0 
IFRS=0 
JFRS=O 
READ ( 5 5 ,  t EQtD=102) OiLI , VOLUt4 
IF(BILI.GT.0) THEN 

BACKSPACE 55 

J :- 

60 TO lG0 
ENDIF 

5000 REBD155, *, E#D=55G0, rOSTAT=IEOF 1 ISTG, ITEHP, IDAY ,FLOW ,OIL, MCV 
C 
c 
C 
C 
C 
C 
C 
c 
[: 

C 
C 
C 
C 
C 

ISTS=l 
q 
=3 
=4 

=4 
=7 

r "2  

ITEW 
IDAY 
FLObi 
or!. 
NCV 

SUHB 
SU#P/CHiHNEY 
REVERSE 1 
REVERSE 2-1 
REVERSE 2-2 
REVERSE 3-1 
REVEASE 3-2 
FIRST DRY UF KTIVITY 
LAST DRY OF ACTIVITY 
BRINE FLOY RATE 
!JIL FLOH RATE 
HUHBER OF CAVERN (101,!02,ETC. l 
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JRl=JR1+1 
RTR (KK ,18 , JRI 1 =AINT (FLOWtl 000. ! 
R T R ( K K , 1 9 , J R l ) = A I N T ~ O I L * l 0 0 ~ ~ . ~  
ATR(KK,S, JR1 )=DAYS 
IFiJRl.EQ.11 THEN 

ATRIBI 181 =ATR(KK, 18,JRl) 
ATR!E( 19) =CITR(KK, 19,JRli 
ATRIB (5) =ATR (KE , S ,  JR1) 
ATR (IN , 18, JR 1 I=- 1. 
RTR (KK , 19 I JR 1 1z-l. 
ATR IKK, 5 ,  JR1 ! =- 1. 

EFtDIF 
ENDIF 

ELSE IF I ITEtlP, NE. 0) THEN 
kTR I B i 6 i =DAYS 

ENDIF 
GO TO 5000 

5400 iF(FL0U. 6T.-1 .AND. I D A Y  .6T.0) THEN 
IF (FLOBJ. EQ,  OIL. AND. FLOW. NEB 01 THEN 

A T R I P ~ 2 3 ~ = d I l l l T l F L O i d r 1 0 0 0 . ~  
ATRIB ( 191 =DAVS 

JR2=JR2+I 
A I R  XI( 2 1 , JR21 =A INT !FLOW* 1000. ! 
ATR(KK,22, JR2! =AINT(OILf1000. I 
AIR (KK, 8, JK2)=DAYS 
IF i JR2. EQ. 1) THEN 

BTRIB(211=RTR(KK,21 ,JR2) 
ATR I B (22 I =ATR (KK, 22 , JR2 1 
ATR I U (8) =AT# (KK,B, JR2) 
ATR (KK,21 JR2j =-I. 
AT8 !KK , 22, JR21=- I. 
ATR [KK , 8 , JR2) =-1. 

ELSE 

ENDIF 
END IF 

ELSE i F ( ITEHP. HE. 0 1 THEM 
ATRIE (9)=DAYS 

ENDIF 
GO TO 5000 

5500 IF IFLOW. 61. -1. AND, IDAY. GT. 0) THEN 
IF!FLQW. El!. OIL. AND. FLOW. HE. 01 THEN 

ATR 1 B (23 1 =A I WT (FLOW* 1000. I 
ATRIB (101 =DWS 

JR2=JR2+1 
ATW (KK,21 , JR2~=81NT(FLOWa1000. ) 
ATR (KK,  22, JR2) =AINT(OIL*1000. 1 

IFRS=IFRS+l 
IF ( IFRS, Ell. 1 )  THEN 

ELSE 

ATR (KK18 ,dRZ!=DkYS 

IF(JRZ.NE. 1) THEN 
ATRIB (32) =ATR [KK , 21 I JR21 
ATRIB (33)=ATR(KK, 22, JR21 

A-e 



ATRib(34 i =ATR (KI! , B r  JRZJ 
ATR (KK,21, JR23=-1. 
ATR(KK,22, JR21=-1. 
ATR X K  , 8, JR2)=-1. 

ELSE 
ATRIB (21  ) =ATR (KK, 21 , dR2)  
ATRIB (22)  =ATR (KK 22 I JR21 
RTR1B(6i=RTR[KKl8,JR2) 
ATR(KK,?l ,JR?l=-l. 
ATR(KKl?2,JR2I=-l, 
ATR (KK ,8, JR21 =-is  

ENDIF 
ENDIF 

EMDiF 
ELSE IF i I TENP. NE. 0, AND I 3R2. HE. 

BTRID!351=DAYS 
ELSE IF ( I TENP. NE. 0 1 THEN 

ATRIB i9) =DPYS 
ENDIF 
6Q TO 5000 

5hOO IF iFLOIJ.6T. -1, AND, $DRY. GT. 0; 

) THEN 

HEN 

IF iJR3.EB. l i  THEN 
CIlRIB I24 1 =ATR (KK ,?A 
ATRIB (251 =ATR!K#,25 
ATRiB i 11 =AIR I K K ,  11 
RTR (KE, 29 , Jh3) z-i. 
ATR [KK 25 JR3)=-1. 
A l R  i KK, 11 I JR3) =-i , 

EtlDIF 
ENDIF 

kTRIR(12i =DAYS 
ELSE!FiiTEHP.NE.O) THEN 

END IF 
GO TO 5030 

5 i 0 0  IF(FLO#. GT.-1. AND. IRAY.GT.01 

JRS 
JR31 
JR3) 

THEN 
IF (FLOU . EQ , 0 IL , AND, FLOW. HE. 01 THEM 

ATR I E (26 1 =A I NT (FLOW* 1000.) 
ATRIB(131 =DAYS 
GO TO 5800, 

JR!=JE3+1 
ATfi !KK , 24 , J R 3i =AINT (FLOW1000.i 
BTR (KK,25, JR31 =CIINT (OIL~1000.1 
ATR(KK,  1 1  , JR3) =DAYS 
JFRS=JFRS+ 1 

ELSE 
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12999 ITR=ITR-l 
102 IF~ITR.EIE,OI F R = 2  

iGRKTE (45 30ON 

200 HRI TE (45,2000) 
300Q FORMAT (i/i,25Xl27H*+** 

2000 FCRflCIT (11,37HENTER FIAX 
READ 145,*, E!iD=P?Oi ) X I  
x x  ( I !  =xc ( 1) (riooo, 
60 TO 2009 

GO TO 200 
2009 i4R IT€ (45, 2010! 

2001 REHIND 45 

BRINE FLOW FOR SITC(\E/DAY) 1 
1 

2010 FORflAT(1X135HENTER [ A X  OIL FLON FOR §!TE(RE!DAYI i 
RElD (45, *,END=20I 1) X I  ( 2 )  
XX(2)=XX12)11000. 
SO TO 320 

2011 REWIND 45 
GG TG 2009 

320 KRITE (45,20201 
2020 FOR#AT(1X,SOHENT€R FIAX BRINE FLON (CiEFAULTi FCR CAVERKS(IIB/DAY 1 

f /3,21ti(flUST BE 4T LEAST 401) 
READ (45, * END=2021) X X  (31 
IF(XX(3).LT,$O) GO TO 2021 
x x  (3)=%#(3)*1000. 

2027 WRITE(45,2022j 
2022 FORHAT i IXl:3HUSE DEFAULT BRINE FLU# FOR ALL C~VEHN;?(Y/M,DEFGULT=Y 

x ,!HI 1 
ICDF='Y' 
READ i45,  .MlO,END=2025i ICDF 
IF ( ICUF. ME. ' Y ' .AND. i CDF. ME. ' k!' ) THEN 

WRITE (45,20261 

60 TO 2027 
2026 FORMAT(iX,24HANSWER Y RR H PLEASE) 

END IF 
2025 REWIND 45 

GO TO 321 
2021 REWIND 45 

GG TO 320 
321 IF;XT(3).6T,XXlli) THEN 

1 J I = X X  ( i  I / 1000. 
WRITE ! 45,60!0) I J I 
FORtlAT(5X,3FHHAX CAVERN BRINE FLilW SHOULD MOT EXCEED/ 

60 TO 320 

6Oi0 
f 51 ZOHHAX SITE B R I E  FLOW i I4 , I 3 i i  ---TRY A6A I N )  

ENDIF 
330 #RITE(45,203@) 
2030 FORHAT(iX,48HENTER f lAX OIL FLOW (GIEFGULTI FOR CAVERNS(HBiDAY! 1 

9iGD ( 4 5 ,  * ,E#G=2031) X X  ( 4 )  
IX(4)=XXf4)*1000. 

25.37 WRl TE (45,2032) 
2032 FORFIAT(lX,52HUSE DEFAULT OIL FLOW Filh ALL CAVERNS'(Y/N,DEFbtiLT=Y) 1 

IODF= Y a 

REAL, (45,3010,ENU=2035l IODF 



f 

IF i IOD F. HE. ' Y ' . AND. IOD F I NE. ' N ' 1 THEM 
WRITE 145,2036) 

6C TO 2037 
2036 FOR#AT:lX,24HANSWER Y OR N PLEASE) 

ENDIF 
2035 REWIND 45 

GO TG 331 
2031 REiiIHD 45 

GO TO 330 
331 iF(XX!4).5T,XXi21) T H M  

I J I = X X  ( 2 )  11000. 
WRITE (45,60?O! I J I 
FORHAT(5X,37HfiAX CAVERN OIL FLOH SHGULD NOT EXCEED/ 

GO TO 530 

6620 
Q 5X1f8HflAX SITE OIL FLUY(,I4,14!iI--- TRY AGAIN) 

ENDIF 
1049 WRITE ! 45 2050 i 
2050 FRRflAT ( 1 X ,  29HEMTER WUIEER OF WORLOVER RIGS) 

RERDi45,*,END=20511 IblORK 
XK(5)=IWORK 
XX(bi=XXiSI+l 
GO TC! 340 

2051 REUIND 45 
60 TO 204? 

340 IFiITR,HE,@) GO TO 9001 
MITE i45,2040) 

2040 FURHAT ( i f ,  15HPRIOHITY CHOiCE/ 
f 10X,2bH!. SHORTEST TIIE REMAINING/ 
I iOX,22H2. USER INPUT PRIORITY1 
f 

f 1 K , ZZHEWTER NURBER OF CHOZCEi 
10X,26H3. CAVERN NUIBER tiINUS lOOi1 

READ (45, *, EN;i=Z041! IPR 
GO TO 341 

2941 REkIND 45 
GU TO 340 

34 1 I F  i IPR. HE. 1. BND. I PR. NE. 2, AND. I r  R. NE, 3)  THEY 
HR I TE [ 4 5,6000) 
lio TO 340 

ENDIF 
9001 WRITE (45,9QOO) 
9000 FURK4TiIX,52HDO YOil HANT A CLOCK FOR EACH CAVERN?(YIN, UEFAOLT=NI 1 

801 1 READ (43, i010,END=8010) ICK 
8010 REWIND 45 

ICK= ' M  ' 

IF(ICI(.NE, 'Y'.AND.ICK,NE. 'N'I THEN 

8020 FORHRT(lX,24HPLEASE ANSUER Y OR N i 
#RITE (45,8020 1 

ICK= ' M ' 
GO TO 8011 

ENDIF 
IF(ICK.EQ. " f ' l  THEN 

ELSE 
CLOK=l. 



CLOK=G. 
ENDIF 
M I T E  145 11 0GO) 

11000 FF4HAT(1X15GHD0 YOU kldNT A C A ' i E R N / O I L  VOLUHE TABULWTION WT E A C H /  
f 28H BREB#POINT?(YIN, D E F M L T = N i  1 

JCOV= ' N ' 
i LO 11 REAE 145 30 10 €HII=110101 I C O V  
IlOlQ RENIND 45 

IF(!COV,NE. 'Y',ANU.ICOV.NE, 'N'! THEN 

i1020 FDRHATI!X,24HFLEASE ANSHEP Y OR ld ! 
W2ITE!45,1 LO231 

I C O V =  ' N  ' 
60 TU i l i l l l  

EiilDIF 
I F i I C O V . E O . ' Y ' i  THEN 

ELSE 

E N D I F  
#R ITEi45,130003 

COYT=1 I 

COVT=Q. 

!SO00 FOSPiAT(lX,KiHDO YOU NBNT ZERO FLOW RATES f i G I N T A i M E D  iY:t OR/  
f r  65H (Ni  BEFENDENT ON MAX SITE FLON UTILIZATIOH 7 
? ,16HiY!Nl OEFAULT=Yi) 
iFZEEz'Y' 

1301 I READ (45 30111 EE:D=13010) IFZER 
i3OlG W I N D  45 

iFIIFZER.NE, ' Y ' . B N C . I F Z E R . N E .  ' td '!  THEN 
LIIRIT€~45,13020~ 

!FlER='Y' 
G O  i O  1301i 

13020 FOHMAT(lX,21HPLEASE RNSPiER Y OR Iy 

EWD I F 
lFIIFZER.EB, ' Y ' i  THEN 

ELSE 

E M  IF 

FZE!i=i. 

F Z E R = O .  

300 WRITE (45,28101 
XbGt FOR#AT ( 1 1, 2BHEMTER S'IART DATE FOR P R O J K T I  

f l X , 2 3 H I N  THE FURRAT HRIDDIYYI 
x 1 1 ,  i e H w w L E :  0 4 / 0 e / m  
RE~B145,2070,EMn=20Bf)BDkT 
60 T O  35! 

206i REMiND 45 
GO TO 300 

351 C A L L  CHKDAT(&DWT,ERR) 
IF(ERR.EB.1) THEN 

#R!TE(45,600@) 

60 TO 300 
ENDIF 
IF ( IPR. €0, f 1 THEN 

X Y  (lO)=G 

5000 FORt!AT(1~,21HBAD IHPUT---TRY AGAIN!  

A-13 



60 TO 601 
E N D I F  

400 #RITE(45,40001 
4009 FORNAT ( l X ,  18HSCHEDULING OPTfOkSl 

f 

Y 

f 6X 3311 AND REP3IURIiIZE THE CAVERN9i 
f iI,?ZHEHiER MUHBER OF CHOICE) 

b): ,X!H1, I)EI/ELUF' SCHEDULE TO SITE COHPLETiUN/ 
bX,:!SHZ. STOP SCHEDIJLF AFTER A N11198ER O F  BAYS/ 

READ (45,401 0 , END=4011) ISCH 
Go T O  401 

4Oil REWIND 45 
Gf l  TO 403 

40iO FORHBT ( I i 1 
401 IF(ISGH.NE.l.AND.ISCH.NE.2) THEN 

b l 8 I T F  (45, 6OOCi! 
60 TO 400 

ELljIF 
iF(ISCHtEQ.2i THEN 

410 dRiTE(45,40201 
4620 FOR#AT( 1X,24HENiEC THE EiUtlDER OF DAYS) 

REAE (45, $OX , ~ ~ 0 = 4 0 3 1  j iljfiys 
6Q TO 411 

4G.31 REWIND 45 
GO TO 410 

4030 I-'ORWEiT!ii) 
411 IF(ITH.NE.0i THEN 

IC ' rS=RT( ITR1 

IDS?=$ 
ELSE 

EMDiF 
IF(1DAYS. LE. IDYS! ?HEN 

WRITE (45,40401 I DYS 
F U ~ ~ ~ T ( l ~ , 3 ~ H M ~ ~ S ~ ~  OF DAYS MUST BE GREATER THAK :i4,9H --/ 

60 TO 4!0 
EMDIF 
X I  ( 1 5 i  =IDA% 

x x  (10)=0 

4046 
t !I,?HTRY AGAIN) 

EL§€ 

EtaD I F 
601 CONT!WUE 

2070 F O R M T  (881 
3 1 0  F O R K A T t A l f  

IGVHX=X x ( 3  / irjoo. 
I G V H X = X X  (4) /1000. 
IF(ITR.EQ,O.AND. IPR.NE. 1) ITR=ITR+l 
DO 7000 I=l,WC 

KK=NUflCAV i I i 
#I( .K=KK- 100 
cvnax 1 I i = x x  i 3 1 
COIIAX (I)=XX ( 4 )  
I=K# 
J J=NFiNC ( 1, HCLNH, ?9,0 X ,O! 
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7002 
700 i 

7601 
ib" 

f 

f 

7610 

7711 

77OG' 
f 
t 

77i0 

7511 

7500 
t 

7004 
7510 
7005 

7006 

7097 

READ (95, *, END=SiiO, 
IF(IEUF.NE.O! THE# 

ELSE 

ENBIF 
CALL FILER (7, ATRI 6) 

REBIND 45 

COW ( I )  =conax ( i 

ELSE I F  ( IPR. EQ. 2! THEH 
!F(ITR,GT.l) GO T O  7515 
IFiI.EQ,lI THEM 

WRITE i45,7500) 
FORRAT (1X125HENTER CAVERN PRIORITIES--/ 

1X,23H1 HItiHEST, 2 NEXT, ETC.;) 
ENIjIF 
#RITE (45 7510) RK 
FDR#AT(lX,25HENTER PRIORITY FOR CAYERN ,133 
REBD(45,,,END=7906)JPR(KY\K) 
GO TO 7007 
REWIND 45 
Gil T O  7004 
I N V 4  
nil 7010 JJ=l,NC 
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7520 
t 

7515 

7513 
751 i 

f 

f 

7512 

7540 

?54 1 
* 
f 

7542 

IF(JPR(KKE1 .X!.JJ) THEW 

ENDIF 
IF(JJ.LT. I )  THEN 

IHV=i 

JJd=Nilt!CAV (JJ  1 -f@0 
IFiJPR(JJJ! .EQ. JPA(#KK)! THEN 

URITE ! 45 752% JfjA (KKK! 
FRRt?8?(1Xl 14HYOU HAVE USED ,12,9H ALREADY- 

GL TO 7064 
, i!H--TRY AGAI l l i )  

E#DIi 
ENDIF 

Cti&f i%JE 
IF!T?V.EQ,O! THEN 

i = l  
U R I T E  (45,75301L ,#C 
FOR148TilX,32HFRIOFtITY SHOULQ BE IN THE RANGE , I ? ,  

GO TO 7005 
EWBIF 
I F  i ITR.EQ, 11 THEN 

4t! TO ,iZ,llH--TRY AGAIN) 

ATRIB (281 = R M K  (JBR ( K K t O  
IF! ISCH. Ee, ii THEW 

RAHZ i I, I TR) =8TRIB (28) 
RT (ITR)=TWOW 
M I T E  (55,ri RAN!:( I ,  I TRI I RT ( ITRj 

ENDIF 

kTRIB t 28) =RAN!: ( I , 1 1 
JPR ( K K K )  = I  WT ( ATRIE (28)  I1 0000.1 

ELSE 

ENDIF 
IF(ICDF.EQ.'V') 60 70 7540 
ISRITE (45,751 1) KK, I C V M  
iORHiI(1El41HENTER flA%IHUli BRINE FLaW RATE FGR CAVERN , I 3 ,  

9H (HBi i tkY i l  
SX,IOH(DEFAULT= ,13,?2H, HUST BE AT LEAST 40)) 

READ i45, Y I END-7512, IGSTRY=IEOF) CVHM f I )  
I. F ( IECF. HE. 0 1 THEN 

RENIND 45 
ELSEiFICVHAX(1) .tT.40! THEN 

GO TO 7513 
ELSE 

CVnkX(Il=CVnAX(I)~100~, 
ERDIF 
IFiIODF.EQ.'Y') 60 TO 7514 
YRiTE(45,7541) KR, IGVflX 
FORHAT(lXl39H€NTER HAxIW! OIL FLOW RATE FOR CAVERN 13, 

9H (HB/DCIYI/ 
51 lOH(DEFRULT= I3,lH) 1 

READ(45,,,END=7542, IOSTRT=IEOF)COHA#(II 
IF(IEOF,NE.O) THEN 

ELSE 
REMJKD 45 
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7514 

7830 
?BOG 

9 

I 

7810 

7640 

7841 
t 

t 

3842 

7811 

CO~AX~I~=COHBXiI~a1000. 
ENDIF 
CALL FILEtl(7,ATRIB) 

ATRI B (28 1 =RANK (KKK) 
IF(ISCH,EB.Z) THEN 

RANG I ITRI =ATRIG (28) 
RT( ITRI =TNUW 
blRITE ( 5 5 ,  *I RFlNC ( I ITR) , RT ( ITR) 

ELSE 

ENDIF 
JPH!KKK) =KKK 
IF(ICDF,E€!.'Y') GO TO 7840 
#RITE (45  I 78001 #K I C M X  
FORRA7ltX,41HENTER HAXIflUR BRINE FLU# RATE FOR CAVERN !I;, 

9H (KB/DAY)/ 
SX,lOH(DEFBULT= ,I3,22H, M S T  bE AT LEAST 401) 

READ (45,  + ,END=7!10, IOSTAT=IEOFl CV### (1) 
IF ( IECI. NE. 0i  THEN 

REWIND 15 
ELSEIF (CVWAX ( I ) .  LT.401 THEN 

GO TO 7830 
ELSE 

CVRAX (I)=cVnAX(I)*1000. 
ENOIF 
IFiIODF.E@.'Y') GU TO 7811 
WRI i E  (45,784 1)  KK, IOVHX 
FORflAi(lX,39HEHTER HAXIHUM OIL FLOY RkTE FOR CAVERN ,Is, 

9W (HB/DAYI/ 
5XllOH(DEFAULT= ;U!lH)) 

R E N  (45, * ,END=7B42, IOSTAT=IEOFi COflClX ( I) 
IF ( IEOF. NE, 01 THEN 

REMIND 45 
ELSE 

C O W A X ( I ) = C O H A X ~ I i ~ b O 0 0 .  
ENDIF 
CALL FILE# ( 7 ,  ATR I B )  

END I F  
7000 CONTINUE 

6049 WRiTE(45,60501 
6050 FORKAT(5XI36HWOULD YOU LIKE AN ECHO OF YOUR INPUT/ 

NCAV=O 

t 5XI48HAND THE OPTION TO IAKE CHANGES? (Y/N, DEFAULT=N) 1 
ECH= 'N ' 

6053 READ (45,30lOlEND=6O51 1 ECH 
6051 RE#IND 45  

I F  (ECH, NE, ' Y ' . AND. ECH. NE, 'N' 1 THEN 
WR I YE ($5 I 6052 1 

6052 FORRBT(1Xl23KPLEASE ANSWER Y OR Ni 
ECH='N' 
60 TO 6053 

ENDIF 
IF(ECH.EQ. 'Y') THEN 

IQT=0 

A-17 



CALL ECHO ( KWORK, IFR, IDEL, JPR, IQT, ICDF, IODF) 
I F  (I@T, EQ. 11 STOP 

ENDIT 
DO 20 I=1,40 

ATRIB ! I )  =-1, 
2Q CONTINUE 

ATRIE (27! = 1, 
CALL FILE#(7,!iTRIB) 
URI TE (45 , 2O80! 
EWDF ILE45 
RETURN 
END 

CHhKACT€R*S ST !211 ,STSV (21  1 ,OF (21 i 
CHARACTERtE BDAT ,EDATE , DAT 
CHRRACTER*i ITUT,ICH, IDEL,ECH,ICDF, !ODF,IGK,ICDV,IF!ER 
CHARACTED3 PRI 
DItSEMSION RAWK(ZO1 ,JFR(ZO) ,ICAV(??i 
D IRENS ION NSET (813003 

2000 FOR#AT(iT1/31HSCHEDULINB FROGRRH i S  EXECUTING) 

SUBROUTINE ECHU!I#BRK, IPR, II)€L,JFR, I Q T ,  ICDF, IODF! 

Connowsconi / ATRIB (1001 ,DD (1001 ,m. 1 iooi , DTNOW, I i ,!Fa, iisToP,NcLtiR 
I ,  WCRDR,NPRNT ,NNRU#,NNSET , NTAFE ,S5 i 100; ,SSL ( iOOi , TNEXT, TNO#, 1): ! 1110) 
COH~Ol?/XCOlli flFE i 100; , HLE (1  001 I NR ( 100) 
COtltiON/GCQfli/ JJCDR, KKWW,LLF!L, LLRHE ,LiTRY ,NFEX MlAPii , NNLMZ, NNAfl3, 
1N#APO, NNAPI,NMATA, NHFIL,HNTRY, TTBEG, TTCLR , ITFIN, 
ZTTSET,XXI (1001 ,TTTS,TTTF 
COMHOW/XCOH4/ HXACT(lOO1 ,NXCNI(iOO! ,N:i68T(25! ,NXRSC(75)  
CDfltlUNIUCO~l IIC , NCAV,OR12! 1 ,OLF (21 1 ,NUftCAV (2i!  ,R2! ,R22,RSl ,R32, 
fIS(20) ,iC;C(20) , i R i  1201 ,IR2!2@1 ,IR-3(2Q) ,ATR(?0,27,!41 
COKHON/UCOM2/ST ,STSV,BDfiT,OF 
C O ~ ~ O ~ / U C ~ ~ ~ / !  ACE (25,201 ,RACC (31,201 DVOL ,FRCTOR,CVOL 120) , DVOL (201 
C O ~ ~ O N / U C O f l 4 / R A N C ( 2 0 , b O i  ,RTibOi , I T R  
CQ##DN QSET (81100) 
EGUIVALENCE (MSET(!I,USET(lI: 
DATA RAMK/1. E4,2. E4,3, E4,4. E6,5. E4 , b .  €4 , ? s  E4 ,B. E4 , 

* , C W X  (20)  , C O M X  (20) ,CLK (20) ,CLOK, COWT ,FZER 

*?. E4 , I@. E4 I 1  I E4,12, Ed , 13. E4 , !4. E4 , 15, E4, ib. E4, 
*17.E4,18.E4,19.E4,20.EU 

2005 I l = X X  (1 i 1000, 
12=XX (21 11000. 
I3=XE(31 i 1000 ,  

15=XX(5) 
WRITE (45,20001 

#RITE (45,20101 I i 

WRITE(45,20201 I2 

HRI’IE (45,2030) 13 

WRITE (45,2040! I4 

14=1x(41 iiooo. 

2000 FORtlATi/!i5XVi9Ht* ECHO !IF INPUT **/!I 

YO10 iUR#AT~SX127HKAXIflUH BRINE FLOW FOR SITE,T45, i4,7H YBIBAY)  

2020 FOR#AT(SX,25HHAXI#Ufl OIL FLOH FOR SITE,T45, I4,7H HBIDAYI 

2030 FORHAT (51,35HHAXI BR!NE FLOW(DEFAULT) FOR CAVERN§,T45, I4,7H #B/DAY) 

2046 FORHAT(SX,33HMX fliL FLOW(DEFAULT1 FOR CAVERNSlT45,I4,7t! M B i D A Y )  
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301C F9RHGT(1XlT20,12H*~~ HENU 4 W I  
t 
t 
t 
+ 
t 

t 
t 

f 
+ 
+ 
t 

t 

f 

t 9!: ,31H14, DISPLAY CURRENT CAVERN PRIORITY TABLE/ 
f 

t 

t ?X,??Hl!, TERWINATE THIS RUN) 

10Xl29H1. CHANGE # A X  SITE BRINE FLOE/ 
10X,27H2. CHANGE HAX SITE OIL FLOW 
101,45H3. CHANGE / A X  BRINE FLOW(DEFAULT1 FOR CAVERNS! 
10X143H4. CHANGE [AX OIL FLOW(DEFAULTI FOR CAVERNS/ 
101(,37H5. CHGNGE tiAX BRINE FLOW FOR A CAVERHI 
10X,35H6. CHANGE !Ax O!L FLOQl FOR G CAVERN/ 
10Xl33H7, CHANGE NUHBER OF EORKOVEX RIGS/ 
10% ,29H8. CHANGE CAVERN CLOCK OPTION/ 
lox,  38H9. CHANGE CASERWOIL VULUtlE TABULATION/ 
9Xl34HlG, C H A M  FORCED ZERO FLOW CiFTIOPU 
SX ,2?Hll, CHANGE PROJECT START DATE/ 
9X,!i?H!2. CHANGE PRIORITY TYPE(STR OR USER1 i 
?%,31H13. CHANGE CAVERW USER PRIORITY/ 

%,23HfS. DO INPUT ECtlO AGAIN/ 
9X,29H16. E X I T  TO PROGRAM EXECUTION/ 

150 READ (45, i I END= 151 1 HCti 

!51 REYlHD 45 
1;13 TU 59939 

66! TO 2095 
39999 IF!HCti .EB,O) GO TO 2096 

GO TO (500~ ,boo0, 7000,a000, ! O O O G ,  i w o o ,  ?000,2o000,22000~230r)0 , 
t 10000,1?000,13OO@, 21000 I 14006 , 15000 17000) ,PICH 
URITE (45,30201 

3020 FORiiAT (1]!,25HIHVALID CHOICE--TRY A G A I N )  
60 TO 150 

5000 #fiITE(45,4000) 
4000 FORflAT(lX,37HEHTER HAX iifiINE FLGH FOR SiTE(tiB/OA!! i 

READ(4S,tlEND=40C11XX ( l !  
x x  ( 11 = X X  t i  1 i1000. 
GO TO 4003 

GO T O  5000 
4001 REHIHD 45 

4013 ! i ( X X ( l ) . b T . X X ( 3 1 )  THEE 
tJR I T €  (45  , 4002) 
FORHAT (1  X ,43HEiAX BRINE FLOii (DEFAULT 1 FOR CAVERNS EXCEEDS, ? 4002 

Y 1X,44HNEW ii4X BRINE FL&' FOR SiTE---PLEASE CORRECT//) 
ENPIF 
GO 1O IbOOO 

6000 K I T E  (45,4010) 
4010 FORl"lAT(IX,35HEtiTER HA]! OIL FL089 FOR SITE(!IB/DBY)! 

REilD I45,+,END=40!2) X X  !21 
60 TO 4013 

4012 REMIND 45 
G!l TU 60OC 

4013 XX(?)=XX(2)f1000. 
IF ( X X  i 2 ) .  I.?. X X  ( 4  i 1 THEN 

URlTE (45,401 1 i 
4011 FORHAT(IX,41HMAX O!L FLOW(DEFRULTI FOR CAVERNS EXCEELiS,/ 

f lE,42HNEU PfkX OIL FLON FOR SITE---PLEASE CORXECTIII 
EtiDIF 



7000 
4020 

4022 

4023 

4021 

4024 

6000 
4830 

4932 

4033 

4031 

GO TO 16000 
WRITE (45,40201 
FURHBT( lX,49HENTER f lAX BRINE FLOW (DEFALkT) FOR CflVERWS(#BiDhYi i 
READ 145 , 5 , END=4022 1 X X  ( 3  1 
GO TU 4023 
REWIND 45 
60 TO 7000 
x x  (3)=~x(3;*1000. 
iF ( E X  (31 . GT, X X  ( 1) i THEN 

IJ  I = X X  (1  1 / 1000. 
WRITE 145,4021) IJI 
FORHAT (lX,46HHAX BRINE FLOU (DEFAULT! FOR CAVERNS SHOULD NOT/ 

27HEXCEED NAX SITE BRINE FLOW(, 14,12H)--TRY AGAIN) i 

GO TO 7000 
ENCi i i 
IF(ICDF.EQ. ‘ Y ’ )  THEN 

DD 4024 IJI=l,NC 
C\’ElbK i I J I i  = x x  is) 

CONTINUE 
END IF 
60 TU 16000 
WR 1 TE ! 45,4050) 
FURflAT (lX,47HENTER !AX 011 FLOIIDEFAULT! FOR C A ~ E ~ t ~ ~ ( ~ B / D ~ ~ )  ! 
READ !45, f , END=40271 X X  !41 
GO TO 4033 
REWIHO 45 
60 TO 6000 
X2(4)=XX(4;+1000. 
1F(XXi4:.GTnXX(2)) THEN 

lJI=XX (2115003. 
#RITE (45  4031 1 I J I 
FORHAY {lK,44##AX OIL FLUN (DEFAULT) FUR CAVERNS Sil[iULD NOT/ 

i 25HEXCEED RAX SITE OIL FI.OW( I i 4 ,  IZH;--TRY AGhlli 
GO TO 8000 

EWDiF 
IF(IUDF.E9. ‘Y‘! THEN 

DO 403j IJI=l,N‘c 
COHCIX ( IJ I 1 = X X  ( 4 )  

4054 CUNTiNLiE 
ENDIF 
GO T @  10000 

YOOO WRIiE(45,9010) 
9010 FURPlAT(1X,29HEMTER NUflBEH OF WORKOVER RIGS) 

901 1 

9012 

10000 
10010 

READ(45,n,END=90111 INOR% 
GO TO 9012 
RE#i#D 45 
El l  TO 9000 
#X(S)=IWURK 
XXIb1=XX(5)tl 
60 TD 16000 
liRITE(45,100!Oi 
FGRHAT (11 I 2EHEHTER S T M T  DATE FOR PROJECT) 
RE~0~45,1002O,END=lOOll)BDAS 
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GO TO 10012 

6O TO 10000 

IF(ERR.EQ.iI THEN 

10011 REHIND 45 

10012 CALL iMMT(PQAT,EAR) 

WRITE (45, 1002?) 
10022 FOR)r.BT(ZiHBAD IRPUT---TRY AGAIN) 

GO TO 10000 
ENBiF 

10020 FURRAT (88) 
100.30 GO TO lbO0O 
1 2 N O  IFIITR.GE, 11 THEN 

#RITE(45,12900! 
l2?00 FORHAT 1X ,?OHOPTION NOT AVAILABLE! 

GO TO 1COOO 
ENDIF 
WRITE(45,120101 

!2010 FORMAT(lX, ISHPRIORITY C#DICE/l@X,ZbHf SHORTEST Ti# REHAINING! 
+ lOX,22H2. USER INPUT PRIORITY//tX,22HEnTER NUHBER OF CHOICE) 
READ i45 , * ,  END=120I i I IPRCH 
60 TO 12013 

GO TO 12COO 
12011 RE#INb 45 

12013 IF!IPRCH.NE.l,BND.IPRGW,HE.2) THEN 

iZG20 
#RITEi45,1?0201 
FORWAT ( I  X ,?iH&fiD INPUT---TRY AGAIN1 
SO TG f2000 

EfSDiF 
IFiIf?R.EQ. IPRCHI THEN 

12029 #RITE (45,12030) 
!2G30 FORnAT(lX,34HPRIORITY TYPE REQUESTED IS SAWE ASi 

REAB (45 11O6Q,END=lZOlZ) ICH 
SO TO 12C114 

+ lX,!X!HCURRENT SELEETIDM, DO YOU WANT TO TRY i%AIH? (Y/#1) 

llOb0 FORWATiRl) 
12012 REWIND 45 

GO TO 12029 
120i4 IF(ICH.EQ.'Y') THEN 

60 T!: 120110 

60 TO lb000 
ELSE 

* E M I F  
END I F  
IF ( 1PRCH.EQ. 1 )  THEN 

ELSE 

END IF. 

GO TO 12500 

68 TO 12700 

12569 DO 12510 I=i,NC 
XICV=NUIICAV i I )  
I JI=NFIND i 1 ,NCI.NR, 25',0, lNCVIO! 
CALL RHOVE(IJI,NCLHR,ATRIb) 
KK=BNCV- 100. 
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BTR I B (26) =0. 
D@ 12520 K#K=1,13 

ATRIB(2B)=A:RIe(2B!tClnAXf (0. ,ATRIfJ(#KK) 1 
DO 12521 JJJ=l,lt 

ATRIB 128) =ATRIB (28) t A f l f t X  1 (0. ATR (KK ,KKti, JJJ  1 1 
12521 CONTINUE 
12520 CONTINUE 

ATRI B (28) =ATRIB i 28) +AHAX 1 10. , ATRI E (34 1 1 
llTR I !I 28 I 4 T R  I B (28) +AflBx 1 (0. , ATR I b (35; 1 
ATRIB(26)=BTRIB(28!tA~A%l(~. ,ATRLB(38) I 
kTRIP(28)=ATRIb(26; tAMBXl(0. ,ATRiEi39i 1 
CALL FIbEH(7, ATf i IS )  

12510 CONfiNUE 
IPR= I PRCH 
60 TO 16000 

12700 DO 12710 I=I,NC 
XNCV=NUflCAV ( I i 
!IK=XNCV-lOO 
NCV= x NC v 
i J i=NFIND ( 1, NCLMR, 29,O , XNCV, O! 
CALL RNOVE1IJI ,NC?NR,ATRID) 
WRITE (45 , 12720) NCV 
FORFlAT[lX,2SHENT€R PRIORITY FOR CAVERH, 14, 

REAIi I45,*,END=l2721) JPR (KK) 
GO TO 12722 

GO TO 12719 
ATRIB (28) =RANK( JPR (KK) i 
CftLL FILEf l (7 ,  ATRIB) 

1 27 !'i 
12720 

+ 2?ti, 1 HIEHEST, '2 NEXT, ETC.) 

12721 REWIND 45 

12722 

12710 CONTINUE 
1 P2= I PRGH 
EO TO 16000 

130110 IF(ITR.GT.1) THEN 
#RITE(45,139001 

13900 FORHAT(1X,20HOPYION NOT AVAILABLE) 
GO TO 16000 

ELSEIF(iTR.E!I. 1) THEN 
GO TO !ZOO5 

ENDIF 
IF IYR. EB. 1 1 THEN 

W!?ITE(45,13010) 
FOR#AT(lX,43HCURREWT PRIURiTY TYPE IS STR. USE OPTION 12/ 

6O TO I600C 

13005 WRITE[15,130201 
13020 FURRAT! 11 I lOHOPTIOW---// 

13010 
t 1X,24HTO CHAN6E PRIORITY TYPE, 1 

ENDIF 

i 1X,371! 1, REDO ALL CAVERN USER PRIORITIES/ 
t !J(,44H 2. CHPINGE SELECTED CAVERN USER PRIORITIES/ 
.t 1 X,22H€!4!ER EIUHBER @F CHOICE) 
READ (45 ,  *,EWD=13021 i I J I 
60 TD 13022 
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18040 IF(IEOF.NE.O.@H.CVH~~ : i C V )  .LT.40i THEN 
REWIND 45 
66 TO 18OJO 

ENDIF 
CVtW iJCV)=CVnAX(JCV!i1000, 
IF(CVflAX(JCY) .GT.XX(t)!  THEN 

WfiITE(45,167301 
FORHAT(IX,46H#AX CAYERH' %IN€ FLOW RUST NOT EXCEED f lAX SITE, 

6G TO 18030 

18730 
f 11H BRINE FLOW) 

ENDIF 
60 TO ltOOO 

19000 WRITE(45,1?700i 
19700 FORt4RT!lX,$Sh€MTER NUtlEER OF CAVERN TO CHREIGE NkX OIL FLOW) 

19010 IF(IEOF,NE.O) THEN 
REPD i 4 5 ,  *, EWD=19010 , IOSTAT= IEOF) NOC 

REUI lD 45 
EC ?d 19000 

END I F 
DO 17020 I=l,NC 

JC'i-1 
IF(NUMCAV(I).EQ.NOC) 60 T O  1?0X 

19020 CURTIHUE 
WfiITE(45,197101 

i?ilt! FGRHRT ilX,37iiNGT A 'JkLID iAVERN NUISBER---TRY A G R H )  

1?G3Q URITE(45,197203NOC 
19720 FORHAT(iX,30HEt~TER #AX OIL FLOii FOR CAVERN , IS,SH (RBlDRYi) 

19040 IF(IEOF,NE.Oi THEN 

GB ro m o o  

READ (45,  f , EKD=19040, iO§TRT=iEOFl COHRX [ J D )  

REMIND 65 
GG TO 191;30 

EMOIF 
CIIIiAX (JC'31 =CON4X iJCV!+lOOO. 
IF(CO#BX(;CV) .GT.X#12) i THEN 

#RITEi45, /?730)  
FORflRT(1Xq48HHAX CAVERN 311 FLGH HUST NOT EXCEED MRX SITE OIL, 

t 5H FLOUI 
GO TO 19038 

i97.30 

ENDiF 
50 TO lbG00 

20000 WRITE (45 20010 1 
20010 FURMBTilX,42HENTER CAVERN CLOCK OPTION !Y!N, DEFAULT=N) 1 

ICK="' 
READ (45,20020, END=20030, IL!STAT=IEOFi ICK 

38026 FORHAT ( k l i  
20030 IF(IEOF.NE.0) THEN 

REUIND $5 
60 T O  20040 

ENDIF 
iF(ICK.NE. 'Y'.AN!!,.ICK.NE.'M') TbEH 

20050 FORHAT(!X,22tlPLEASE EHTER Y OR N) 
CIR I TE (45,200JEi 1 
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GO TO 20000 
END IF 

20040 IF(ICY,.EP. 'Y') THEN 
CLOK= 1 

CLOK=O 

GO T O  16000 

ELSE 

EPlD I F 

?1000 IF(ITR.LE.1) THEN 
WAITE(45,210101 

21010 FORi7AT(lX,l?HTHERE IS NO TCIBLE) 
GO TO 16000 

ENDIF 
CALL PRTABL 
GO TO 16000 

22000 MRITE (45 ! 22010 1 
22010 FOfiflAT(iX,47HENTER CAVERN/OIL VDLUllE OPiION (Y/!j7 DEFAULT=#) 1 

iCOV= 'N' 
REID (45 ,  ?2?20,END=22030, IOSTAT=IEOF) I C O V  

22020 FOAHAT (A1 
.71 - 
ii?.>O IF(IECIF,NE.O) THEN 

REMIND 45 
50 Ti) 22040 

ENPIF 
I F  [ ICGV, ME. ' Y '  , AND, ICQV, NE. ' N '  1 THEW 

#RITE (45 I 22056) 

GO T f i  22000 
2 2 0 3  FORKPT(IX,Z?HPLEASE ENTER V 08 H! 

iR2IF 
22040 IFfIC@V.EQ. ' Y ' l  THEN 

C?VT=1 
ELSE 

CCVT=O 
ENDIF 
GO TO 16000 

23000 IRITE(45,23010j 
23010 FORflfiTilX146HENTER FORCED ZERO FLOll CPTIfiN (Y/W, DEFAULV=Y) 1 

IFZER='t" 
PEAB (45 , 23020, END=23030, IOSTAT=iEUF) iFZER 

23020 FORHAT i k l )  
23Y30 IF(!EOF,HE.OJ %Eli 

RElllND 55 
GO TO 2.3040 

ENDIF 
IF(IFZER.NE. '\'',AND. IFZER.NE. ' N ' )  THEN 

23050 FORM'T(IX,22HFLEASE ENTER Y OH N)  
WRITEi45,23050) 

GO TO 23000 
ERDIF 

i3040 IFtIFZER.EQ.'Y') THEN 
FZER=l 

FZER=O 
ELSE 

8-27 



E W D I F  
GO TO l6OQO 
END 
SUBROUTINE PRTABL 
C!lfl~ON/FILES/OUTFIL~ P R D F  I L  , I N F  11 
CO!HON/UCStil /NC, NCWV ,OR (21 i , OLF I21 ,NUMCAV (21 1 , R 2 t  ,R22,R3i ,R32, 

C O ~ # O N 1 U C O H 4 / R ~ N C t 2 0 1 ~ ~ ~  !RT16i)1, I T R  
k ( I T h - 1 )  /15+1 
DO 100 I=1,M 

*ISi20) ,1SC(201 ,IRl~?O1 ,IR2(20),IR!i201 , A T R ( 2 0 , 2 7 , 1 6 l  

R=i+ t!-l1 P15 
L=FiINO ( IilS, ITR !  
WRITEi45 ,  iOQiJ01 ( I W T ( R T I J 1  f , J=K,L) 
FORbAT (1Xt3HCAV, 15 (2Xl3HDAY! / 10:?00 

f 1 X ,.!HNUEI, 15 ( 1 X ,141 ) 

10010 
11Q 

100 

00 110 d=i,NG 
!(.CV=NUHCBV ( J  i 
iJil JTE (45 , iG0lO) KCV, I N T  (RbNC ( J  ,K#E i10000,  f ! K K K = K  , L l  
FORMAT i I X I I3,15 ( 1 1,141 i 

CENT INUE 
PAUSE 'PRESS RETURW T O  CONTINUE' 
CONTIFiUE 
RETURN 
END 

CHARACTER+S S T ( 2 1 1  :STSV(211  ,OF(211 
CHARACTERaG PDAT ,EDATE ,DAT 
C M R I C T E F 3 1  ITUT, ICH, IDEL,ECH 
CHIRBCTERi3  P R I  
IIItlEh'SIUti RANK(ZO! ,JPR('LOI , ICAV(20)  
4il4ENSION t i S E T i 8 0 0 0 )  
CIIHHOFIISCOtIiI ATkl fc! loo! ,OD( 100; , ODL ( 100) DTMOW, 1 I ,MFA, \STOP ,NCLl4W 

SUBROUTINE CHKI#P i I P R ,  J f  R ERR) 

1 ,WCRDR,NP~NT,NNRUM,NN~E~ ,NTAPE,SS (1001 ,SSL (100) , THEXT I TNO#, X I  ( 100) 

COHHON/GCO#t/ JJCDR,K#NN,LLF!L!LLRMK,LLTEY ,HFEI , M W A # l  ,NNA!2,NNIKI 
C O M ~ ~ N 1 X ~ ~ ~ ~  1 HFE ( 100) ,!LE ( 1003 , NO ( !001 

1NNBP0, HHAPT!NNATR, KNFIL,NNTRY I TTPEli, TTCLR, TTFIN,  
Z I T S E T ,  P X I  (100) , TTTS, TTTF 
CO#HONIXCOM4/ NXACT(100) ,NXCNT (100) ,NXEfiT(25) ,EaXRSC(35) 
COH#ON/UCOHi/#C ,NCAV,Ok (21 1 ,OLF (21  t , NUWCAV (2! 1 , R 2 1  ,R22 , R31 R32, 

f ! S ( 2 0 ) . I S C ( ? O ) , I R 1 ~ ? 0 1  ,IR2(?01 ,IR3~201,bTR(?O127,16) 
C O f l f l O ~ I U C O f l 2 I S T  ,STSV ,BDAT ,OF 
COH~Ot4/UCUt'l31 I ACC (25,201 , NACC ( 3  1,201 , DVOL + FACTOR ,CVOL ( 2 0 )  , OVOL (201 

COhHON PSET(B0OO) 
EQUIVULEKE (HSET f 11 , QSET ( 11 i 
I)dTA RANK/ 1. E4,2. E4 3,  E4,4. E4,5. E l  ,6. E 4  I 7. E4,g. E4, 

f ,CVMAX (201 ,CCPIAX (201 , Cb#!20) JLOK, COVT ,FZER 

19. E4,10. E4 , 11, E4,12, E4 13, E4,14. E4,15, E4 16, E4 
+ 17. E4 , le.E4,14. E4 , 20. E41 

ERR=O, 
C 
C CHECK HbX FLOY R l T E S  
C 

IFOIX (51 .GT. X X  (1) 1 THEN 
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WRITEi45, i0000) 
1i1000 FORMdT(l#,33HHAX BRINE FLOW FOR CMJERH EXCEEDS! 

ERR= I .  
t 1);,3$HMAX FLOW FOR SITE---PLEASE CORRECT/) 

ENDIF 
iF(XX(41.GT.XXi2)I THEN 

IJRITE(45,10G101 
F!?PHAT(1X,31HWAX OIL FLOW FOR CAVERN EKEEDS! 

ERR= 1. 

lf!@10 
R lX,34HllbX FlOW FOR SITE---PLEBSE Ci)RRECT!I 

ENDIF 
IFiIFR,EQ. 1) THEN 

ELSE 
RETURN 

l iO 200 i=l,NC 
Kli=Nil!lCA\’I I I 
K!X=KK-100 
IF!I.&B.lJ 60 TO 200 
L#i=I-1 
20 210 JJ=l,LKL 

JJJ=HUflCAV (J3)-100 
IF!JPR(JJI ,EQ.JF3iKKE)) THEN 

klFiITE(45,10C40) 
FORflAT ( i  1 X ,2OHTWG OR fiORE CAVERNS , 11:044 

P 22HHkVE THE SAflE PRIORITY/ 
K IX,l?HPLEASE CaRRECTl 

ERR=2. 
RETURN 

ENDIF  
2 t 0  COWTIRUE 
209 CONT I WUE 

END i F 
END 

2- FLOU 
!XI TO (i0,20,30,40,40,50,50) 15% 

RETURK 

RETURN 

RETURN 

RETURN 

RETURN 
EMD 

FUNCTION iliTA(ISTS,FLOU,V! 

10 ZTETA= 0.1004 - 4.2952E-416 i 5.7859E-7*Q*B 

20 !TETA= I!. 15505 - 3..3054E-4@ - b.  1107bi-4tV f 1.1394E-5+4fV 

30 ITETA= Cj.17067 - 1.60965E-4tQ - 6.67657E-4*V + 4.b56SE-b*B*Y 

40 iTET!4= 0,14227 - 5.5627E-5*6 f 5.3743E-4W - 3.0271E-7*QW 

50 ZTETk 0.063139 - 2.2965E-5*6 f 0.00?4031+V -5.3335E-b*@*V 

C 
FUNCTION ZTFETA ( ISTG ,FLOW, Vl 

Q=FLOY 
GO TD (10,2i~,30,40,40,50,501 ,ISTG 

RETURN 
i0 ZTFETA= 0 ,12059  - 7. IF48E-4*0 f lI64b7E-6+B*B 
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20 ZTFETA. 0.144205 - 2.40987E-4*8 + 2.12414E-4?V + 4.05R96E-b*Q*V 

30 ZTFETA= 0, lbbBO - 1.74333E-4*8 - ! . 2 3 5 4 t E - W  f 5.57366E-b*Q*V 

40 ZTFETA= 0.176549 - 1.77964E-4aQ - i .37806E-3W + 1.10771E-5*P*V 

50 ZTFETA= 0,172931 - 1.49309E-4*8 - 1,61127E-,3*V + 8.5116E-bfi@*V 

RETLlRW 

RETURN 

RETURN 

RETURN 
END 

DII4ENSION IPWlr (15) ,ARTR( 1001 
CHARACTERS5 ST(?!) ,STSY(?l! , O F ( 2 1 )  
CKARACTERw8 EDAT ,EDCITE 
iHARACTER*5 STD 
CHARfiCTER*lO IPHASE (22) 
CHARACTER*? CH 

SLlBROUII!4E EVENT(IX1 

LOGICAL FILL, AN5 
DiHENSION WSET (aoooi 
COMMDN/SCOMI I ATRIE ( 100) ,DD ( 1001 ,DDL ( 100) , DTMOH, I I ,PIFA, MSTOP ,NCLNR 

1 ,HCRDR,NPRNT ,HHRUN, NNSET ,NTAPE, SS ( 1001 ,SSL ( 190) , TNEXT, TNON , X X  ( 10G) 
COMHDN!XCOH 1 / KFE ( i0Oi ,HLE i !OO) El@ { 100) 
COHHON/GCONl/ J JCDR, KENN,LLFIL, LLRNK ,LLTRY, BIFEX ,"At41 , W W A W  I NNBti3 
lNNAPO,NNAPT,HWATR,NNF~L,N~TRY,TIBEG,TTCLR~TTFI~~ 
2TTSET,XXi(lOO) ,TTTS,ITTF 

m n o f w x o t w  H X A C T I ~ Q ~ I  ,NXctir! 100) , ~ ~ [ i f i ~ ( 2 5 )  , N X R S C ( ~ ~  
CCHtlONIUCDfi! /NC , MCRV ,OR (21  i I OLF (21 i NUHCAV ( 2 1  1 ,R21 ,R22,R31, 832,  

COHNBW iUCOf l2 ISi  ,STSV,BDRT,OF 
~OHMON/UCOti~/ I ACE (25,201 ,RkCC (31 , 201 IIVOL, FACTOR, CVOb (203 OVDL (20) 

COllHON QSET(b000) 
EQUIVALkEE (NSET(1; ,QSET!11) 

f IS (201 , ISC (201 I IR1!20) , IR2 ( 2 0 )  , I R 3  (20) 4TR (20 , 27, i b l  

* ,CV#AX (20) ,COtiAX (201 ,ELK 1201 , E L M  COVT ,FZER 

DCIT4 IFHOSE/' S,,' S/C' , ' R!', 

? ,  F2' , F3', 
f ' WOl',' !403', '  W02', 

? '  R2 ' , '  R3 ' , '  F l ' ,  

f' EEiD S',' END SIC',' END Rl ' ,  
P' END F J ' , '  EWE E',' END F 2 ' ,  

4 '  END W O I ' , '  END WO3'1 
* '  END R Z ' , '  END F3', '  END W U ' ,  

DATA IFRSTIOI  
DATA IPYO/2,2,2,4 4,4, b,6,6,$,9,9,12,12, I? /  
DGTA TLST,TLSTI/- l .  , -1. / 
#K=AIRI 9 (29 1 -100. 
FILL=. FALSE, 
00 10 l=l,NC 

IF (HUHCRW I )  , EL?, ATXI5 ( 2 9 )  i THEN 
K = I  
GO TD 15 

ENDIF 
10 CONTINUE 
15 CONTINUE 

ATRIB (30) =C. 
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BRI=Q. 
OIL=Q. 
STD ! 1 : 5 i  = '  
IF(TLST.NE.Tt4U#I THEN 

iV=0 
nu 1 1-1,NC 

ST (1) =ST%( I !  
ftF i I! = '  

1 COMTIHUE 
ENBIF 
TLSi=THB# 
iFlIFRST.EQ.!lGO TG 100 
IFRST=l 
IF(XXiF).EQ.II THEN 

W R I T E i N P R t 4 T l  10000! 
10000 F O R t i R T i i i l , l O H  CRVERNB,3X!IOH TM0t!,3XI IOH PHASE,X, 

d 10H B R I N E , - ! X , l O H  OIL, 3X ,10H DiJRAT IQti  Sf;, 
f 10H N l R S C  i 1) $31, ION A T R I B i 2 i i  ) 
ENDIF 

100 IF i IX. GE.7, AND. I X .  LE.581 THEN 
IF(ATRIEi .31)  ,EQ, -i! ATRIB(31 I=TMOBc 
IF ( 11-2s ( I X /2! . NE. 0) THEN 

!P=!X-3* ( IX/3)  +9 
J J=IX/2-3 
L=IPUO ( J J  1 
IF(IX-J*(IX/31.EB.O1 THEN 

I = A T R I S  (L )  
c. 
C ATRIE(28i USED TEflPORARILY TI) SPVf kTHIfl(tlO1 DURIHG IdCiRKWER 
c 

c 
ATR I B (281 =ATRI  8 i 4 G  1 

A T R I B  (.1O)=I-:I* (Ii31 
kTRIE (L) = ( 1-2) 1391 

ENBIF 
DUR=ATRIB(LI 
IF(IP.EQ.?I THEN 

STMI=' tit ' 

STSV i K )  =ST (K1 

S T ( K ) = '  W3 ' 

STSV(K)=ST(KI 

S T C K I - '  Bc2 ' 

STSV(K1 =sv ( K )  

ELSEIFIIP,EQ. lo! THEN 

ELSE 

EHI! I F 
ii=NXRSC ( 1 1 
GO TO 23000 

ELSE 
C 
C TURK CAVERN CLOCK OFF 
C 

CLK(K1 =O. 
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480 IJ=ATRIB(3) 
J J  =ATRI B ( 14) 
KJ=ATRIB(171 
LJ=4 
tlJ=13 
ISC (KX) =ISC (KK 191 

311 J=ISC ( K l i i  
ATRIB(31 =ATR(K#,3, JJ91 
AlRi E ( 16) =4TR (KK, 16, J J J 1 
ATRIB ( 17 1 =ATR (KK,  17 I J JJ 1 
60 Tfi 50000 

6811 IJ=ATRIB!5) 
JJ=ATRIB(IBl 
K?=ATfiIB (19) 
LJ=b 
HJ=14 
I81 IKKl=IRt!KKj+i 
JJJ=IR 1 (KK) 
ATRIB ( 5 )  =AT9 ( K K ,  5 I J J J 1 
R?RI B ( 181 =ATR ( K K  18, J J J 1 
ATRIB I 19) =GTR (KK, 19 I J J J i 
EU TO 50000 

800 IJ=AlRIBi7) 
JJ=ATRIB (201 
ii.J=ATR !B(201 
LJ 
w3=;5 
FILL=.TRUE. 
GU TO SOciOO 

1000 I J =ATRI B 18) 
9 J=4TR i B  (21 1 
KJ=ATR IB(22) 
LJ=9 
flJ.16 
I h2 ( KEi = I  R2 (KK) t I 
JJJ=IR2(KK! 
A X 1 8  t B1 =ATR (KK, 6 ,  JJ  J 1 
ATRI E! (21 =ATR (KK,21,J JJ  1 
hTR I B (223 =ATR (KK, 22 J J J  1 
so TO 5i)ooo 

1200 IJ=ATRIB(10) 
J J=ATRIB i23) 
KJ=ATRIB (231 
LJ=O 
tiJ.17 
FILL=, TRUE. 
GO TO 50000 

1400 IJ=ATRIR(111 
J J=ATR I B (243 
KJ=ATR IR ( 2 5 )  
LJ-12 
HJ=iE 
IR3 N K )  =IR3 (KK) .I. 1 
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J J 9 = IR3 (KK) 
ATRIB ( 1 t 1 =ATR (KK, 11 J J J  i 
AiRIB (24) =ATR (Ki J4, J d J  1 
ATRIB(25) =ATR (ICX ,25,  J J  J 1 
60 TG 50000 

!&Or: I J 4 T R  iH I a 3  
J J = f i T R I B ( ? 6 1  
#J=ATR Ill (26 I 
LJ=O 
YJ=lY 
FiLL=.TRCE. 
CTI#€=TKO#-BIRIBiSI 1 
C N L  COLCT(CTIK, l i  
MCAV=NCAV+! 

c 
C 
C ON SCHEQULE LISTII4G AWL! THEN SET #S' iBP~-l  TO STOF, 
I; 

W E N  NCAV=NC, S I T E  I5 COtiPLETEQ. CALL YRCE TO CREATE LAST ENTRY 

I F  INCRV. ig. NC 1 THEN 
CALL TRCEtO, ,TFIO#,O,O,  ,O, !OZ ,D ,Ox  1 
RSTOQZ- 1 

EkDLF 
I F  ( 3 5 ,  LE.i?l RETliRN 
GO TO 50000 

1800 13.14 
J J = i 5  
1::J.l 
Cj+ * $0 
i P = l  
6S TO 60000 

2000 13=16 
dJ.17 
i:j=3 
C#.'SC' 
IP.2 
cia TO ~ O O O Q  

2200 IJ=ii? 
Jj.19 
KJ.5 
CH='R1 
1P=3 
Efl TO 60000 

2400 fJ=20 
L?J=20 
KJ=7 
CH= ' F 1  ' 
I F=6 
SO YO 60900 

2680 IJ.21 
JJ=22 
ELI-8 
CH='RZ' 
IP=4 
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GO TO 60000 
2Bi30 13=23 

dJ=23 
KJ=lQ 
CH='F2 '  
I P=7 
GO TO 60000 

3800 15=24 
JJ=25 
KJ=l1 
CH='R3' 
I P=5 
60 TO 60000 

3200 IJ=?6 
JJ=25 
KJ=13 
CH='F3' 
1P=8 
60 TO 60000 

3400 V=K'ACCU,KK)i1000, 
YZY=ATRIB( 14) / 11000. 
LLL=! ACE (2, KK) 
IFILLL.EY.Oi THEN 

ZLSE 

END IF 
EVOb=RACC(19,KKl 
IF (SS (K)  +EF*Y ZY.BATRIB ( i 1. LE, EVOLI THEN 

ATff IB ( 4 0 )  4 
ELSE 

EF=ZTETA( l ,  Y Z Y  ,Vl 

EF-ZTFETB ( I ,Y ZY,Y i 

X4INTI (EVKIL-SSiKf )/:EF*YZY1+.51 
IF(I1.LE.0) THEK 

ATHIE ( 1) = I  
Ai RLB (401 =0 

AiRIE(i )= I  
RfRIB iQ01 =O 

ELSE 

END I F  
ERE IF 
RETURN 

3600 V=RACC (3,KKl I1000, 
YZY=ATff IB 18) / 1000. 
LLL=IACC (2! KK) 
IF(LLL.EB.01 THEN 

ELSE 

EElDIF 
EV@L=RACC!ZO, KK) 
I F  i§S(Ki W * Y  Z'i-rATRZB ( 3 )  I LE, EVOL) THEN 

A T R I  8 (401 =O 
ELSE 

E F = Z T E T I  ( 2  Y ZY,  V )  

EF=Z?FE'IA (' I ,YZY,V) 
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X=AINT( (EVOL-SS(K) /(Ef*YZY)+.S) 
IF(X.LE.01 THEM 

ATRI B (31 = 1 
CITRI B (40 )  =O 

ATRI B (3 )  = X  
AT9 IB (40) =O 

ELSE 

ENDIF 
ENDIF 
RETUilN 

3EOO V=RCICC(3,KKf i I O O O ,  
Y ZV=ATR I B ( 18) i 6000. 
LLL= I ACC ( 2 ,  KK 1 
IF(LLL.EB. 0) THEN 

ELSE 

ENDIF 
EYOL=RACC!21 , K K 1  
IF(SS(K)tEFfYZYrkTRIBi5).L€.EVQL) THEN 

ATRIB(4O) =0 
ELSE 

X=AINT((EVOL-SS(K) i /  (EF*Y!Y)+.S! 
!F(A:.LE.O) THEN 

ATRIB(5!=1 
ATli IB (40) =O 

ATilIB(51 =A: 

EF=ZTETk(3,VZY , V i  

EF=ITFETA(Z,Y Z Y , W  

ELSE 

A i x r B I 40 I =o 
E?lD I F 

ENDIF 
RETURH 

YZY4TRib 121 j /!COO. 

IF(LLL.ER.0) THEM 

ELSE 

ERGIF 

4000 V=RACC(3,KKI /100O. 

ILL= I ACC (2 ,  KK 1 

EF=ZTETA ( 4  , YZY , V )  

EF=ZTFETA ( 4 , Y  ZY ,V) 

IF(ATRIB(~ZI . E Q . - ~ )  THEN 
EV(IL=RCICC (23,  KKi 

EVOL=R ACC i 22 $ K#l 
ELSE 

EWD I F 
I F  (SS(K) +EPNY*BTR!B!8) .IE.EVRLI THEN 

ELSE 
ITRIB(4O)=O 

X=AINT ((EVOL-SS(I0 1 / (EF*YZY)+.5) 
IF (1. LE. 0 j THEN 

ATRIF(BI=l 
ATRIB (40) =O 

ELSE 
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ATRlB(BI=Y. 
hTRSB (40)  =O 

ENDIF 
ENDIF 
RETURN 

Y 7Y=CITRI B (24 1 / 1000. 
LLL= I K C  ( 2  ,KK1 
IF(LLL.EQ.0) THEN 

EF=ZTEIA(6,YiY ,V) 
ELSE 

EF=ZTFETA (6,Y!Y ,V) 
ENDZF 
IF iATKIB!3P). EL!. -2)  THEN 

V=RACC(3,KK1/100@, 

EVOL=RACC(25,KK! 

EVOL=RCICC (24,KK) 
ELSE 

ENDIF 
IF (SS(K1 +EF*YZYfATRIB (1 1). LE.EVOl.l THEN 

ELSE 
CITR IB (40) =O 

X=AINT(  (EVOL-SSIK) / IEF*YZY!+.S! 
IF(1.LE.O) THEN 

ATRIP(11 I . 1  
ATRIE (40!=0 

GTRIB!ll i = X  
ATRIE MOi =O 

ELSE 

END I F  
ENDIF 
RETURN 
CONTINUE 

C TURN CAVERN CLOCK ON 
C 

CLK IK) = 1 
XX(501=0. 
IF(ANS) THEN 

ELSE 

ENDIF 
ANS=.FBLSE. 
CALI TRCE ( ATRI E! (291 , TNOii, IPHASE I P )  , BRI 0 IL, BUR, X RTRIB (27) 
DO 2rJOlO tl=t,NC 

IFiSTD.NE. ' 

IF (STD. NE. ' 

' .AND.ATHIB ( I d  1 .NE. 01 STSV ( K i  =STD 

' 1 STSV (K1 =STD 

!F(ST(H),EQ.' F 1  '.OR.ST(M).EQ.' F 2  '.UR.ST(HI.EQ.' FS ' 

Q ,OR.STSV(Hl.EQ.' Ff '.BR.STSV(Kl.EQ.' F2 ' 
f ,OR.STSV(#).EQ. ' F3 ',OR.UF(tl).#E, ' ' 1  THEN 

X1(5OI=l. 
RETURN 

ENDIF 
20Q10 CONTiNUE 

RETURN 
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50000 ATRIB (27! =ATRi ti (27) -1 J 
CALL fREE(1,JJ) 
IF (KJ , NE. 0. AND. , NOT. F ILL THE# 

CALL FREE(4,KJI 
CBLL FREE(1,KJ) 

CALL FREE ( 4 ,  KJ) 
ELSE I F  (KJ, NE. @ I  THEN 

EWE IF 
IF (,  NOT. FILL.AND.ATRIB (401 .HE, -?! THEW 

XXi3?)=XX(321-OLF(Ki 
IF i ATR f P (28!. GT. 0) THEN 

ELSE 

END I F 
O L F ( E ) = @  

1): (31 I = x x  ( Z l I  -ATRIB (28; -0LF ( K )  

X X  (31 ) = X i  (zl!-JJ-iiJ 

END IF 
C 
C TURN CAVERN CLOCK OFF 
C 

CLK XI =@, 
50010 S T ( K ) = '  ' 

STSV(K)=ST(KI 
OF(K)=ST(K)  
OR (K! =o. 
RES=NXRSC (1 I 
ATRIB (28) =o. 
CALL TRCE!4TRIB!29) ,TMGII,!PHA§E(flJ! (0,  ,G, :0. ,RESlATRIB(?71) 
CALL RESTRT 
RETURN 

IF ( .  MOT. F I L L )  THEN 
X X  (20; =ATRIB ( I  J 1 

ELSE 

bOr)08 If ( I J ,  EQ, 20. OR, IJ, EQ, 23. Oii. I J ,  EB.261 FILL=. TRUE, 

C 
C 
C 

ADJUST OIL FLUW IF HAXI3UH C M R M  OIL FLOW RATE IS EXCEEKD 

I f  (ATRIE ( I  J )  . GT. CUBAX (lo 1 THEN 
AT2 Iir (27)=ATRIb(27) -GlRIB!KJ 1 
AT813 (KJ) =AINT (ATHIB ( I  J 1 #FITRIB (KJ I /CONAX ( K )  t . 5 )  
A T R i  B (2? i =ATRIB (27) +AIR1 b (KJ i 
GTR 18 ( I J )  =COHAX (E l  

ENDIF 
IF(NXRSC14)  .LE. X X  ( 3 2 )  THEN 

C 
C 
C 

THERE IS J!!SUFFICIEHT OIL FUR F ~ L L ! N ~ ,  PUT CAVERN ON HOLD, 

GO TO 51100 
ENRiF 
ATR 1 t! (28 I =ATRIB I J 1 
ATRI B (401 =AT9 IB (KJ 1 
ATR IB ( I J =AlIN 1 ( ATR I9 ( I J I ,N#RSC ( 4 1-1 X: (32) 
RTR IB I d  J i =ATRIB ( I J 1 



x x  (20) =o I 

IF (ATRIB ( I J1. EQx ATR I8 ! 281 ! THEN 
bTRI 8 (283 =G. 
ATRIB($O)=O. 

ELSE 
ATRIB(I7)=ATRIB (27)  -ATRIB(#J! 
ATRIB(KJ!=CIIWT (CITRIB (28) tATRIB(KJ1 /ATRIB(I31+,51 
ATRIR(?7!=ATRIB(27)+ATRIF(KJI  

ENDIF 
EN5 I F  
X X ( ? i )  =kTR?B(JJ 1 
IF(NXRSC(1). GE,XX(20!+KX i?l! .ANQ.NXRSC(4! .GE.X)I(21! I THEN 

TiiERE AkE SUFFICIENT BRINE AND OIL FLONS AVAILABLE 

IF ‘ .NOT. FILL, AND, l l T R I E  (281, EQ. 0. ANQ. CITli IB (40) . HE, -2! THEN 
OLFiKi=RTRIB(Jd) 

ELSEIFtFILL! THEN 
ELF iK) =0 

ENOIF 
60 TO 61001) 

END IF 
lF(NYRSC(l! ,LT.40000.AND. IJ, tE, 1 4 . A N D .  IJ.NE. !D.AND. ,NOT,FI!L.OR, 

f NXRSC(4) .EB.0.A#IIm XX(211 .GT.U.@R,NXKSC(lI .EQ.OI 

I F  NOT SUW, #UT SUnP CHIMNEY, MOT FILL AND DRiNE FLOW 
AVAILABLE IS < 40000 OR 
IF FILL !OR LEACHIFILl) AIiD O!L FLllW AVAILABLE IS 0 
IF BRIME FLOH AV4iLCIBLE IS  0 THEN 
PUT E N E R N  OM HOLD 

3R 

P 60 TO 6lli16 
C 

IF (NKRSC(l! .!T.XXiIO)+XXi2!1 .AND,NXRSC(4! ,GE,I(X(21! 1 THEW 

THERE IS SUFFICIENT OIL FLDU AVAILABLE BUT NOT BRINE FLOIS, 
USE BRINE FLOW AVRILABLE AND ABJUST OIL FLOW AND HUHBER OF 
!ASS BCCORSINGLYs 
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EO=ZTETA(#Ot4, Zi'i , V )  

EN=ZTFETA(NON,YLY ,\I) 
EQ=ZTFE?A iNON,ZYZ ,V)  

ELSE 

ENDIF 
A T R i B  iKJ) =Ai!!:!EOtATFiIB (291 f ATRIE (KJ! i 

f ( E N * A T R I B ( I J ) )  +,Sl 
ENDIF 
A T E I B  ( 2 1  =8TR!B (27) +ATRIB (KJ 1 
IF (. MOT. F I L L )  THEN 

OLF (K) =ATRIB i J J 1 
ELSE 

OLF i K i =o I 
ENClIF 
R i R I B ( J d l = W X R S C ( I ! - A T R I B ( i J j  

ELSE I F  (MXRSC i 1 . GE. X X  (20; + X I  121 1 THEN 
G 
c 
C 
c OF DAYS ACCDRDIHGLY 
C 

TEERE IS SGFFICIENT BRINE FLOH A i V i L f t B L E  EUT WrJT O I L .  
USE O I L  FLOW 4VAiLAYLE AND ADJljST BRINE FLOW ANl l  NUBPEE 

I F (  NXRSC!l l  * A Y R I B ( I J )  / A T R I F ( J J i  . I T .  30000, AND, 1J.NE. 14 
f ,At@. I J  , NE. 16% AND.  .NOT. F!LLj  

c 
C 
C 
C 

i F  NOT SUXP, NOT SUMP CHIHEiEY, NO? F I L L  AND O I L  FLOY N R ! L k B L E  
HOiJLEt FORCE A BRIHE FLOH < 40cl06 THEN PUT CAVERN Ok HELD. 

f 60 TO 61106 
ATF; Ii; !2C) =AT8 I8 i I J 1 
ATRi P 140! =ATR IR ( l id ! 
ATRIB ! I J I = A I N  T (HXRSC (4) *ATRIR ! I J 1 / AT R I B  i J J i 1 
I F  ( a NOT. F I L L  1 THEt4 

5LF i K )  =ATRIB ( JJ 1 
ELSE 

ENDIF 
A T R I G  ( J d  i =WXRSG !4 )  
~iRIbi?71=AlRIB(27)-ATRIB(KJ) 
IF(F1LL.I THEN 

ELSE 

D L F i # i = O .  

ATR I6 ( K J  1 =A! t iT I ATRI  B!2B) gATR1 a (KJ 1 / A T R I  B ! I J 1 +. 51 

h'ON=KJ / 2 +  1 
ILL=I  ACC ( 2  , K # i  
V=kACI: ( 3  KK! I 1000. 
YZY=ATRIB ( I  J 1 / 1000. 
ZYZ=ATRIB(28) /1000. 
I F  (LLL. EB. 0 1 THEN 

EN= Z TETA (NON, Y Z  Y ,  V 1 
ED=ZTETANGM,ZYZ,V1 

EN=ZTFETA (NOH, Y Z Y  , \ I )  

ER=ZTFE'fli (HQN, ZYZ ,V)  

ELSE 

ENDIF 
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ATRIB(KJ )=AINT (EOltBTRIF (28) tfiTP.1 B (!s:J! / 
f ( EhiN’iTRI F i IJ 1 t. 5 )  

ENDIF 
ATR!Bi27)=ATAIB(:711ATRIE iK3i 

ELSE 
C 
2 
C 
c 
C AND NUHBER OF EAYS RCCOfiDIk!GLY. 
c 

IMSUFFICIENT 8RiFlE AND OIL FLOW AVAILABLE. 
!ISE BRINE FLOW AV4ILrlELE OR OIL FLOY AVAILA8LLE, 
NHiCHEVER IS FFASIBIE, AN@ ADJUST THE OTHEI; FLOU 

Z=!i#HSC(4!+## ( 2 0 !  i (SX ( 2 O i  t X X  (21) 1 
I F ! K .  CE.WIRSC ( l  i i THEN 

iiS!HFi ALL DlL FLOW AVAILABLE THEiiE is SUFfICiENT BRINE 
C 
c 
C FCON kVAILABLE, 
2 

c 
i 
c 
C 

IF i 1, i? ,110000, AND. IJ  , NE, 14,  AND. I J , NE. 16. AND. a NOT. FILL ) 

I F  NOT SUHP, NOT SLMP CHIllNEY, NOT FILL A N D  UIL FLOiJ RVAIIABLE 
WOULE FCRCE A R k I E  FLOW i 40600 THEN PUT CAVERN ON HOLD, 

f 6D TO b i l90  
ATRIil(2Bi =BTRIb i I J )  
ATRIEi40)=ATRIb(KSj 
ATRIBi I J i  =AINT !XI 
IFi,HO?.FiLL! Y H M  

fjLF (If i = A T R I  b (53 j 
ELSE 

OLi i # i= i ) .  
EliiDiF 
kTRIB ( J  J 1 =NZRSC i P 1  
hTR!B(27l=BTRIP(27) -4TRSBIKJ) 
IF(FILL1 THEN 

ELSE 
ATR!ir iKJ i = A I t i i  iBTRI8i2d)tHTRIB i#J)  / B Y R I B (  I J! +. 5) 

i\lBEI=KJ /?+ 1 
LLL=IACC i 2, ICK) 
“=RACC i3 ,  KK) / l0OG I 
Y Z Y = A i R ! b i  IJ)!l@OO. 
Z Y  Z=ATRI B (28 / 1900. 
IF(LLL.EB. 6) THEN 

E#=ZTETA (HDN,YZY,Vi 
EO=ZTETA (NON,ZYE,V) 

EN=ZTFETB M O M ,  Y Z Y ,  V )  
EO=ZTFETA(NON,ZYZ,V) 

ELSE 

ENDIF 
ATRI B (KJ i = B I  NT (EOgATR I6 (26) *ATRIB (KJ I I 

t (EN%CITRJB ( I J )  +,5i  
ENDIF 
ATRi 8 i 2 3  4 T R I  B (27? tFTR I C !KJ 

ELSE 
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I F  (OIL. LE. 0. AND. IY . EB, 0 i THEN 
C 
C 
C 
C 

MD OIL AVAILABLE A#P NU CAVERM I N  F I L L  IODE 
CANNOT BRING CAVEfiN ON LINE 

AATR ( J  )=O 
AFITR(IO=O 
AATR (40) =0 
CALL FFKLE(4,fiATR) 
GO TO 90 

EWfiiF 
C 
C 
c 

c 
C LEACH STAGE R2 
C 

C 
C LEACH S T M E  R2-1 
G 

CETER#l"E STAGE, R?-1, R2-2, 83-1 OR R3-2 

IF(J .EQ.21)  THEN 

IF(AATR(32)  ,ME.-21 THEN 

CIBR=R?I 
i ST=22 

ELSE 
C 
C LEACH STAGE li2-2 
C 

OBR=R22 
IST.23 

CMBIF 
ELSEIF ( J ,  € Q .  24)  THEN 

c 
C LEACH STA6E R3 
C 

c 
C LEACH STAGE R3-1 
C 

IF(AAVR(36i ,HE,-?)  THEW 

06R=R31 
IST.24 

ELSE 
i 
C LEACH STAGE R3-2 
C 

OBR=R32 
IST=25 

ENBIF 
EWQIF 
V=RICC (3 ,  KK) / 1000. 
JST=IST-18 

C 
C APPORTION FLOWS SO THAT HAXIHUH CAVERN BRINE FLOW IS NOT E K E E D E D  
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E N D F  
DO 400 JRJ=i,NC 

IF(HU#CAV(JRJ).EQ. I Y j  THEN 
LCV=JRJ 
GO TO 410 

ENfrIF 
CONT I AUE 
CDNTINUE 
I F ( I P ' I . E Q ,  4 )  THEN 

ELSE I?  ( IPT EQ, 5) THEW 

ELSEIF ( I P T  ED. 8)  Y HEN 

END I F  
N#RSC(l)=MXRSClI!+! 
M R S C  ( 4 )  =MXRSC ( 4 )  +Z 
BRI=BRI ti! 
OIL=OfL+Z 
AT148 (271 =ATRB!27) -ATRB i IKI! 
IF(RTRB(?B!,LE.Q) THEN 

A T R B i 2 E I  4 T K B  i !J I )  
4TRB (CI! =ATRB I K! i 

EWDIF 
FiTRB ( I J I !=ATRB i IJI  ! - 2  
ATRB i IKI i =AINT ( ( ( A Y R B ( i J I !  +Z) i f lTRB ( IJ I }  1 *ATRB(i#I 1 

ATRB i27i =ATRB (27; +ATRB ( I K  I )  
ATRB(HNATR!=TNO~tATRB( IKI  I 
IHI=RTRB ( i i  I i / 1000 I + I 5 

ST (LCiri  =STi) 
STSV (LCV I = 
CALL FFILE (NCLNR,ATRB1 

Cl i=  ' F 1  ' 

CH= 'F2' 

CH='F3' 

t m 5 j  

mu CHFINT r n r  STD,CHI 

' i /CHI / ' 

ENDlF 
YZY=#/1000.  
EFzZTETB (JST,YZY , V )  

c 

C WOULD BE EICEEDEG 
c 

c: REDUCE MUHBER OF FLOW DAYS r F  CAVERN EMU VOLUHE FCIR wrs STAGE 

I F ( %  (KCVI tEF*YZYtRATR(  11. GT. RACC (dST,KIo I THEN 
M T R  (28) =AATf l  ( I  1 
AATR( I i=AIt iT(  ( R A E  (JST,KKI -SS (KCLJI / (EF*YZY 1 t2  5 )  
Y =Ad I N 1 ( X  *OUR, Y *RATR ! 28 1 /AATR ( I I i 
AATR!281 =RATR( I I -AATR (26) 

C 

E N D I F  
AATR(J  I = X  
AATR ( K 1  =Y 
BRI zBR I - X - Y  
G Ii-O IL-Y 
CALL F F I L i  ( 4 ,  AATRI 
IF {BRI, EQ. 0 i RETURN 
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c 

i 

C 

l=i-OIL 

c REDUCE urI FLOW OF C ~ Y E R E ~  IN FILL MDE 

XIY=IY 
NTRY=HFE (NCLHR) 
I J I=NF IND i-HTRY ,NCLNR , 29 ,0 ,  X I Y  , Cil 
CALL RROVE(-IJI ,NCLNR,ATF!B) 
KLK=I J I+NNA#! 
IP'I'=-QSET (i;i.KI 
iPT=NSET ( I P T t 2 i  
iPT=NSETiIPTt4) 
IJi=20 +(IPT/2-?1*3 
IK:I=?t(IpP;2-2)*3 
!F(Z.GE.ATRB(IJI)i THEN 

I-. 
1, 

C DO NOT FEDUCE CAVERN IN FILL flOOE TO ZERO FLFJW 
c USE u r L  AVAILABLE 

5511 
5!0 

f 

L 

Y=OILTAATR (K) 
X=A:NT ( M Y /  i 1. -8) 1 
CALL FFILE !NCLNR ,ATRE) 
GO T O  95 

ENDIF 
DO 590 JRJ=l,NC 

iF(NUHCAV(JRJI.EQ, 1Y) THEN 
LCC;=JR3 
60 TO 510 

ENDIF 
COMT I NUE 
CONTIWE 
IF i !PT. EQ, 4 i  THEN 

CH='Fl' 
ELSE IF ( IPT , iQ. B )  THE# 

CH='F2' 
ELSE I F  I IPT. EQ. 8) THEN 

GH= 'F3 ' 
ENDIF 
NXRSC(l)=NXRSC(i)+S 
NXRSi(4)=NXRSC(4I+Z 
BR I =BRI +Z 
0 1 L=O I L+ 2 
ATRP 127)=ATRR 127) -RTRB t I K I  1 
IF  (ATRB!28). LE. 0) THEN 

liTREi28) =ATRB iIJ1) 
ATRB (40 1 =ATRE ( !I! I 1 

EN!) IF 
ATRB( IJI  l=RTRB (IJIJ -Z 
ATRE( IKI 1 =RINT ( ( (BTffB ( I J I  j + 2 )  /ATRB:IJ I i I*ATRR ( IKI  j 

HTRB (271 =ATRB (27)  +C\TRE ( IKI 1 
ATRb(NNATR)=TMOWtATRBtI#I) 

+.5) 
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!Fil#,LT.I,OR,IK.GT.a) GO TG 20 
FILL=.FAISE. 
IF IIK. EQ. 4.0R. I#.EQ.6,0.9, IK.~Q.B)FILL=.TAUE. 
CALL ff HOVE (-WIRY, NCLNR BATRi 
I=IDAYS (!Ki 
J= I  RkiE i I #  i 
K=IC)ILi IK)  
DO 40 IJI=l,NC 

IF' (NUldCAV i i d  I ) ,  EQ. bATR (29) ;THEN 
K E K = I J I  
60 TO 35 

ENDIF 
30 CUNTINUE 
35 it=ABTRi29)-109, 

IF (TLST. NE.TMUU! THEN 
OR(KKK)=bATRiJ) 

ERCIF 
J J=AATR ( K  
IF(AATRi26! .GY.Oi THER 

AATR (271 =AATF! (27  1 -RAT8 I i 
IF(FILi.1 THEN 

BRTR(I!=BIWY i (AATR(40)tAATR(28!-(TWOW-TiWSTI,AATRiJI! / 
t M T R  i 281 +. 5 )  

ELSE 
NQM= I /2+ 1 
LLL=IBCC (2,LLl 
V=RACC [ 3, Lil / too@ * 

YZY=AATR!J) /!OOQ. 
2YZ=AATR(28i  /iOOC. 
I F  iLiL, EB, 0) THEN 

EN=ZTETA(#GN, Y Z Y  I V l  
TJ=ZTET!~(NON, ZY! , V l  

EW=ZTFETA !NOH ,Y ZY, \ I )  

EO=ZTFETA (HON, Z Y Z  , V l  

ELSE 

EROIF 
AATFI[I1=61HT ([EO*AATR!4O)*AATR (28) -EN* (TNOW-TLAST) 

P *GFiTR (J  1 ! i (EOf AATR (28! i +, 5 )  

+AATR!NNATRl -?WOW 
Ah%( I i = M T R  (NNRTR! -TNO'tl 

IF(AfiTR(40) .EQ.-2) THEM 
r. 

c 
C 
c 

CAVERN HAS trT ZE90 FLOH 

AATR ( I ? )  =O. 
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EHR=1. 
ERD1F 

ELSEIF (D( I :  1 ) .  LT. '0' .OR.D ( I :  I )  .6T. '9' I THEN 
ERR=i, 

EWDIF 
10 CDNTIHUE 

RETURN 
END 

CHBRACTERt2 ST 
CHARACTERtS C 
C(1: 51 = '  
J 1 = I /  !OO 
I F  ( J  i s  EO. 0) TtiEM 

ELSE 

ENDIF 
J 2= i I - 1 OOu J 1 1 / 1 Q 
!F iJ  1, EQ 0 *AND. 52 I E&. 0; THEM 

C(2:2)= '  ' 

ELSE 
C(2:?)=CHARiJ?+l&I 

END 1 F 
J3=i I-10OgJ l-lO*J?) 
C(3: 3; =CHAR(J3+16) 
c (4: 41  =5Tt i ;  1 1 
C(3: 5)=SVi2:2! 
RETURN 
E M  

IF(X.EB.lJ THEN 

ELSEIF ( X I  EO. 2 )  THE# 

EWD I F 
Rf TURN 
END 

IF(X.EO, 1) THEN 

EbSEIF(X.EQ.2) THEN 

ENDIF 
RETURN 
END 

CHARBCTEkr5 ST(2li !STSV(LI) ,OF(211 
CHARACTER*S 557!2! j , SSTSV i21! ,SGF (21 ! 
CiiARhiTERfB BDhTJDA'TE 
CHARACTERtli? IPH 
CHN?AETERf20 FHT14) 

§UBH@UTI NE CHFIMT ( I ,  G,Si) 

C(l:lI=' ' 

C I 1 : 1 ! =CHAR ( 9  1+ 16) 

SU8R OilTIHE 831 [ I ,  X! 

I = I + I  

I=I-1 

SUBROUi INE WO2 ( 1  ,XI 

I=I -1  

i=I+L 

SUBRDUTIME TREE 2 TN, PH,BT! 

3 IHENSI 3 4  IS5 ( 201 

CIL , DUR, RES, 

L-56 



t ilb? 

210 
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KKC;=S* (1-1 1 t i  
LLL=KKKt4 
WRITE (JTGPE, 1050) (SS (J  1 ,SS (Jt40) , J=KKK, LLL )  

1030 FORHGT ( lOEl1.5) 
160 CONTINUE 

JTAPE=46+1! 
IF(L.NE.0) THEN 

WRITE(JTAPE,1050) I T N  

LLL=I!KK+L-! 
# R I T E  (JTAPE !FnT (L )  1 (SS (J) ,S5! J+4Oi J=K#K, I L L )  X X  (42 )  , X X  ( 4 3 )  

WRITE(JTAPE31050)ITN 
URITE(JTBPE, I040 )~X(42 )  ,Y,X(43) 

~ ~ ~ = 5 t i i t i  

ELSE 

EHD IF 
1040 FUR#AT(?E12.6) 

TLST=TN 
RETURN 
END 

CHARACTERtB EDATE, EDATE 
CHAftACTER*l B , C 
INTEGER H,D,Y 
DAYS=XDFIYS 
B=BDATE ( 1 : 1) 
C=BDATEC?: 2 )  
H=i@ i ICHRR (El - 16) + ICHWR IC) -16 
B=BDATE(4:4I  
C=BBdTE (5  : 5 1 

B=BDATE (7: 7) 
i=BDRiE(B:B) 
\'=I IN f I CWAq f E 1 - 16 1 + I  CtihR ( C  1 - 16+ 1900 
IF!H.LE,Z) TifER 

SUERCUTIHE TIHDAT(EDATE, XDCIYS, EDRTE) 

D = ! O  ( ICHGR i El - I L I t  ICHAR ( C )  - 16 

YP=Y-1 
w=n+ I 3 

EtSE 
YP=Y 
flP=H+l 

ENDLF 
J=  INT (365.25tVP) +IN1 (30.6OQl *#P 1 +D+DAVS 
YP=IHT(  (5-122.1)/365.25) 
PiP=IMT i (J-INT1365,2S*YFI )/3Ob60Ol) 
D=d- i PiT (385 25tY P I  -1NT (30. b00l*HP1 
IFiHP.GF.14) THEN 

/=hP-13 
i'=VP+ 1 

/=lip- 1 
Y =YP 

ELSE 

ENDIF 
I F  (Y. LE. 1993) THEN 

Y=Y- 1900 
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ELSE 

EMD!F 
.! l=#/tO 
J2=H-l0*J! 
EDATE (1 : 1 i =CHAR ( J 1+16) 
EDATE(2: 2 )  =CHAR(J2+16) 
E D R P E ( 3 :  5 )  ='  ! ' 
i I = @ /  10 
3 2 4 - J  1 f 10 
EDATE 14: 4 1 =CHAR ( d  14 16 i 
EDATE15:  5 )  =CHAR(J?+16) 
EDlbTE!6: 61 = ' /  ' 
Jl=Y/lO 

ED ATE f 7: 7 1 = C H M  ! J 1 + I  A! 
E D A T E M :  8)  = C H A R ( d ? + l b )  
RETURN 
END 

CtiARACTERtS BDATE, EDATE 

Y =Y- 2000 

J?=Y-Jln]i:, 

SUBROUTIHE B l D 2 D Y  [POBTE,EDAiE, X D A Y )  

CHARACTERtl !I,[ 
INTEGER H , D , Y  
B=PDATE 1 1 : 1 
C = B D A T E ( 2 : 2 )  
H=!t)a[ ICHAA (8) -16) t - ICHAR iC! - I t  
Y = B D A T E ( 4 ; 4 )  
C=ET)BTE ( 5 :  S !  
D=lOr ( I C H A R  (El -i61 +ICHAFi i C )  -16 
B=BDATE(7:7!  
C = E D A T E I 8 : 9 1  
Y=iO* l I CH4R [P! - 16) t. ICHWW (C! - 16+i91)O 
IFiiY.LE.2) THEW 

ilP=!it13 
yp=y- 1 

HP=tl+ i 
YP=Y 

E L S E  

E N l i I F  
J!=IWT !365.25%YP) t INT i3.lOOi*Hfl +G 
B=EDATE (1 : 11 
C=EDRTE (2: 2)  
I= 10: ( I C H M  iB1 -16) *ICHRfi  (C 1 - 16 
B=EDA!E(4: 4 )  
C=EUATE ( 5 :  5 I 
B= lO*( lCHf+R(BI  -16) + I C H A R ( C ) - 1 6  
B = E D A T E ( 7 :  7 )  
C=EDATE(B: 8) 
Y=10* (ICHAR(B1 -16) +ICHAR W l b t l W O  
I F ( l l . L E . 2 )  THEN 

!i?=H+13 
YP=Y-1 

E L S E  
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t l P = f l t  1 
YP=V 

EWDIF 
J ? = I N T  ( 3 6 5 . 2 5 t Y P  1 t I N T  (30.6001 €tip) t D  
X D A Y 4 2 - J  1 
RETURN 
END 

CHARACTERU~ ST(2li , S T S V ( 2 1 )  ,OF(211 
SUBROUTINE STATE 

CHBRACTERW BDAT ,ED6YE 
DIHEHSION NSET !aOl01 
CUflNON/SCOHl/ A T R I B  (100) ,DD!  1001 , DDL ( lGO! , DTHOW, I I ,#FA, flSTOP ,NCLNR 

1 ,NCRDR,NPRNP, N N R ~ ~ , N N S E ~ ~ N T A P E ,  SS (1001 , SSL ( 100) , TNEXT, TNOW, X X  ( I O G )  
COHHONIXCOHi/ flFE ( 1001 ,NLE ( 1001, NQ ( 100! 
CO#HON/GCO#li JJCDE, KKNN, LLFIL ,Ll.REllf, LLTRY, flFE!, NNRHl , NNCfl? , NNAR3 

lNNAPO, WNAPT ,NHATE, NNF I L  , NNTRY, TTBEG, TTCLR, W I N ,  
2TTSET , Xx’! (1001 ,TTTS, TTTF 

COMHON/XCOH4/ NXACT i ! 0G)  ,M#CNT (100) , H X G A T ! E i  NXHSC!75) 
COPFflON/UCOfll/HC, NCAV,OR(?I 1 , O L F ( 2 1 )  , NUfiCkV (21 j ,R?1 ,R22,H31 ,R32, 

COKNONILICOM2IST ,STSV,BQAT ,OF 
C O # ~ O N / U C O t l 3 /  IACC i25,20i ,RACC (31 ,201  , BVOL, FACTOR, C V D i  (20! , O W L  (201 

C O # ~ O N / U C O # 4 I R A ~ C ( ? O , b O i  , R T i 6 0 ) ,  I T R  
COfl!iON BSET!B000! 
EQlilVALEltiCE “SET f 1 ,BSET 11 1 
OAT4 TLAST!-1,; 
IF(TNUU,EQ.O! ITTk.2 

t !S  (20:,  ISC (201, I R l ( 2 0 1 ,  I R 2  1201 IR3 (201 ,ATR (20,?7,16! 

P: ,CVt(AX (201 , COtlAX (20! ,ELK (20) ,CLOK, COVT ,FZER 

X X  i 4 r l ) = S I T E  BRINE FLOH RATE 
X I [ $ ! ) = S I T E  OIL FLQU KATE 
11 ( 4 2 ) = S I T E  LEEiCHET; VOLUflE 
x x  ( 4 3 = 5 I T E  O I L  VOLUNE 

CAVERN LERCHED VOLUMES 

CAVERN O I L  VBLUHES 
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COlfWOl4 QSET(8QOO) 
ENIVBLENCE (MSET(i1 ,R5ET(l)) 
DATA R G W  1. E4 ,?. E4,3. E% ,4. E4 , 5 .  E4,6. El , 7 .  E4,8. E 4 ,  

*9, E4,10, E4 , 11, E4,12, E4,13, E4,14. E4,15. E4,lb. E4 , 
f17.E4,1ESE4, 19.E4,20aE4/ 
I?M=YNOW 
IF(LL.NE.0) 60 TO 2001 
I iR=ITR+ 1 
WRITE(45,1801 IT# 

100 FOR~BT(i/lX,?tHSCHEDULING STOPPED AT DAY I Il,l?H IN ORDER T O /  
9 25HCHANGE C N E R H  PRIORITIES. ill 
DO 7000 I=i,MC 

KK=WUIICBV ( I1  
KKK=K#- 100 
IF(I,EQ.t) THEN 

# R I T E  (45,7500) 
7500 FORtlAi'f 11,25HEHTER CAVERN PRIORITIES--/ 

+ iX,23til HIGHEST, 2 NEXT, ETC,ii 
END IF 

FGRHAT(1#,?6HEHTER PRIORITY FOR CflVERFi ,131 

GO TO 7007 

60 TO 7004 

DB 7010 JJ=I,NC 

7004 WRITEf45,75101K# 
7510 
7005 READ(J'S,* ,iMD=700b) JPR(KKK1 

700b REWIKD 45 

70!i7 Il.IV=O 

IF(JPR!##K1.EQ.JJ) THEN 

ENDIF 
IF/JJ,?T.Ii THEN 

INY.1 

.JJJ=HU#CAW fJJ!-lrjQ 
I F  I JPRidJd  1 .  EL!. JFR (KKKI 1 THEN 

@RITE (45,7520) JPR !KKKl 
FORRA'T ( 1 X I  14HYOU HhVE USED I I2 9H ALREADY - 

GC i B  7004 

7520 
t , 11H--TRY 668IN) 

EHDIF 
ENijIF 

7010 COMTIMJE 
IF ( IMP, EQ, 0)  THEN 

i= 1 
WRITE (45,7530) L ,NC. 
FORHAT(iXl32#PRIORITY SHOULD BE IN THE RANGE ! I? ,  

GD TO 7065 

7530 
t 4H TO ,IZ,llH--TRY AGAIN) 

ENDIF 
ATR I B (28) =HANK (3PR (KKK) i 
RAN6 i I 1 T N  =RANK (JPR ( K K U  1 
RT  (ITRl=TNOW 
Wk I TE (55 , fi 1 RANI; ( I, I T R l  , RT ( I TR) 

C 

10006 FORtlAT(2FIO. 1) 
4000 CONTINUE 
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4030 FORMAT(I4) 
4 i 1 IF ( I DAYS, LE. X': 10) i THEN 

ICAYS=XX (101 
#RITE (45 , 4045) N A Y S  
FORHBT(1X13bHNU!lBER OF DAYS KiST 8E GREATER THAN ,151 

GO TO 410 
ENDIF 
XX!lO)=IOAYS 

X X  ( i 0 ) = 0  

4040 
f 11,YHTRY A G A I N )  

ELSE 

EWDIF 
5002 #RITE (45 , 5000; 
5000 FORMAT (; / I X 2 IHSCHEDUL IN6 CONY I NUIN61 

EHDF ILE45 
5001 CALL RESTRT 

RETURN 
END 

SUBROUTINE OTPUT 
CHARACIER*S ST(?i1 ,STSV!21) ,OF(2:1 
CHARRCTER*B BDAf ,EDf?TE 
C H A R A C T E R W  FHTl(4) 
CHARBCTER-t 160 FDifS ( 4  1 , FBT4 !4 I 
CHARACTER320 FHT3(4) 
DlHENSIUN IX(201 ,ISS(251 
DIfiENSIQN NSE'I (8600) 
CO#flON/SCOt!l f BTfi IF! (1001 , I)D (100) DDL ! 100! , DTNUH,  1 I: , ~ F A ~ ~ ~ T ~ ~ , ~ C ~ ~ ~  

I ,#CRDR,ff P R N T , W N R ~ ~ ~ f f  NSET, WTRPE,SS I100) , SSL ( 100) I TMEXT, TNBU, X i  ( 1 0Oi 
COMON/XCOHl/ HFE(i00) ,HLE!lOO) t1B(lOOi 
COWflONiGCO#l/ JJCDK, KKMN,LLFIL ,LLRNk,LLTkY ,HFEX , NNAMl I NWBM?, N#M3 , 
INNAP0 taNAP'I I RHATR, NNFIL,NNTRY, TTBEG, TTCLR, TTFI W ,  
ZTTSET I X X I  (1901 ,TTTS,TTTF 
CO#HDN/XCDH4/ NXACT!100) ,NXCNT(tOO) ,idXGAT!?S) ,NXRXi95)  
CO!lflON/LiCOHi/NC I K A Y ,  OR (21 , OLF 121 1 , NUflCAV (21 1 ,821 ,H22,R31 ,R32, 

COH!lON/UCORZ/ST,STSV,BDAT,OF 
C O ~ # O ~ / U C O M 3 /  IACC (25,201 ,RBCC i31,20) ,DVUL, FACTOR,CVOL (20) , OVOL (25) 

C O K M N  @ET (Boor)! 
EQUIVALENCE (NSET(1) ,QSET(I)) 
DATA FIIT1/ 

*IS(25) ,!SC(20111R1(20) ,IR2(20),1R3!251 ,ATR(?Ol27,l6) 

f,CVMAXi20! ,COflRX (201 ,CLK(201 ,CLUK,COVT,FZER 

f '  (7HCAVERN#, 10X1I5,201, IIHSI'IE TOTALS) ', 
f ' ifHCAVERW# I 151 , IJ,23X , 13,201,l lHEiITE TOTALS) ' I 

f ' (7HCAVERW#,1OX , I3,2.3% % I3,2.X1 13,251 , 1 IHSI i E  TOTALS) ' , 
f ' (7HCAVERNR , 10% , 13,231 , 13,231 , 13,231 , 13 , 201 , ! lHSITE TOTALS; ' I 
* ' (5H%DAYS, 4% ,CHCAVESW, 8X ,3H01L99X , &#CAVERN,RX, 3HOIL) ' , 
f ' (%#DAYS, 4X ,6tUAJERN I 8X ,SHOIL19X , 6HCAVERN,RX, 3HOIL I 

€91, BHCAVERN, 8X13110lLj ' , 
f ' (SH#DAYS,41 ,bHCWERH,BX ,3HOIL99X ,hHCAVERM,BX ,SHOIL, 
€91, BHCAVERN , EX , JHOIL, 91 I 6HCAVERNl8X , 3HO ILI  ' , 
.t ' (SHtDAYS, 4X,&HCAVERH I BX ,3HUIL,9X , &HCBVERN,BX I 3HOIL, 
n9X ,6HCAVEff ti, EX ,-3HOIL,?#. , 6HCAVERN,BK , JHOIL, 9X ,&HCAUERH I 8X ,3HOIL) ' I 

DhTA FtiT2I 
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DGTR FHT3/ ' (2E1i .5,2E12,61 ' , ' (BE1 1.5,?E1?. 61 ' , ' (bEl l.5,2E12.61 ' , 
DATB F1414: 

t 

4 ' (I1,2X, El lL5,2X ,El 1,5,2X ,E12,6,2X , E l  2.61 ' , 
B '  (I4,21I ,El 1,5,2X , E l  1 . S  ,?X ,El 1. 5,?X,E1 t.5,2X, E l L  6 ,  
*2X,E12.61', 
t ' !!4,2X , El 1,5,2X ,E l  1.5,'2X ,Ell. S,2X ,El 1.5,2I , E l  1 I 5 ,  
r2X ,El 1.5 ?X ,Ei2. 6,2X ,EI?. b i  ' , 
f ' (I4,2X ,El 1.5, ?X ,El I 5,2X , El 1.5,2X , El 1.5,2X, EL 1 I 5, 
t2X ,El 1,5,2x, E l  1,5,2X ,El 1.5,ZX E12.6,2X ,El?. 61 ' / 

' (BE1 I .  5,2Ei2 .b )  ' / 

NNM=NN@ ( 5 )  
IJR I TE (HPRNT 1040 1 
WRi TE (NPRNT I 2000) 

1 I = X i  i l l  i l000. 
12=XX(2i/1000. 
i3=EX(31 /1000, 
I4=XX!4) ltOif0. 
!5=Xli'(5) 
UR!TE(AIPRNT 2010) I 1 

URiTE (WFRNT ,2021)) I?  

~ R ~ j ~ ~ ~ P R ~ T ~ 2 ~ ~ o )  I3 

URI TE (UPRNT ,2040) I 4  

~ R ~ T E ( ~ P R ~ ~ , 2 ~ ~ 0 )  15 

WRITEiWPRNT, i040) 
#ITE (NPRMT, 2060) 

HRi TE iEIP!lNT, 20701 

2 0 M  FOR#kT(40Xq25Ht*** S i H E 1) U i E  ill 

70IO FORHAT(SSXl27H#BrI~UM BRINE FLO# FOR SITE,liO, I4,7H W E B Y )  

2020 F O R ~ B T ( ~ ~ X , Z ~ H ~ A X I ~ U ~  R I L  FLOW FOR SITE,TX, 1 4 , ~  #P/DBU 

2050 FO2\AT ( 5 ~ X , ~ 9 H n ~ ~ ~ ~ U ~  BRINE FLO# FOR CBVERN,T?0, 14,74 HEIDBY) 

2040 FOR~AT!35X127H#AXI~UN OIL FLOW FOR CAVERK,V70,I4,% !%/DAY) 

2050 ~ Q ~ I ~ l ~ ~ ~ ~ , Z ~ H ~ ~ ~ ~ ~ ~  OF UORKOVER HiES,T70,i4) 

2060 FBhHhTl47Xl11HL E G E M D / / i  

2070 FURflAT i'15Xf2HSU, 10X ,4HSUMP/ 
t 35X,?HSC, 10X,l?HSUMPICHIHNEY/ 
9 35X12HR1, lOX,PHRE!IERSE I /  
H 3SX1ZHR2, 10X,SHREVER§E ?/ 
4 35%,2HR3 , IOX 9tiRE'JERSE 3/ 
6: 35X,2HFl,tiJX,23fINTER#EI)ICITE FILL PilASE!.: 
t 35Xl2HF2, lOX,23HINTERHEGIBTE F I L L  PHASE/ 
5. .35%,2HF3, 101(, l6HFiNAL f ILL PfiASEl 
* 35X12HLF, 101, iSHLEACH/FILL OIL FLOW! 
f 35#,2HWll10X,16HWORKOV~~ PKASE 1; 
i 35X,2HWiI lOX, lbHU0RKOVER PHASE ?/ 
t 55X12HP3, lox,  1BtiX~RKOVER PHASE 3/ 
t 35XI2HF ,!01,25HSC!flE CFlVEEN IN FILL PHASE) 

#RI TE (KPRNT, 1040) 
WRITE(NPRNT,i000) 

WR I SE (NPRMT , 10 10) ( NUtlCAV ( 11 , !=1, NC) 

REWIN55f 

100Q FORHAT i lEX, 13HCBVERN NUtiEERI 

I010 FORHAT (2%,lHDATE ,3X, 6H# DAYS,3X, 20 ( 13, 3X) 1 

'20 R€AD(51,1020,END=100)~DCI~ElTN, (ST(J1 ,J=l,NC) 
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REAU (51,1050) GTSV(J) ,J=l,EICI 
READ (51,1O50) (OF ( J  1 , J=1, NC) 
IFtCLOK.EQ.l! THEN 

RECID(S1,lOAO) (ISS(J),J=I,NC) 
1080 FORHAT i2014) 

1050 FOR#AT!20A5! 
t0?0 FORRAT(AB,FB, i120A5) 

END IF 

ST!?l)=' ' 

CG 30 I=l,NC 
IF(ST1II.EQ.' F1 '.OR,ST(I!.EQ.' F? ' 

* .GR.ST(I).EQ,' F3 ' 
it .OR,STSVII),EQ.' F1 '.OR.STSV(I).EG!.' F i  ' 
f .OR.STSV!I).EQ.' F3 ',OR.OF(Ii.NE.' ' i  THEN 

S T M I = '  F ' 

ENDIF 
30 CONTINUE 

ITN=TN 
kiRiTE(NPRNT, f030)EDATS1 ITN, IEi71Ji , J = l  ,NC) ,ST1211 
DO 40 I=1,NC 

IF(OF(I).NE.' '! THEN 
WRITE(MPRN1, 10!?) (OF(KKK) , K k , K = i  ,NCi 
60 TO 1095 

' 

ENDIF 
40 CONTINUE 

1070 FORflAT(17X,2lfA5,1H~) i 
1095 IF(GLOK.EQ.1) THEM 

#RITE(NYRNT,1090) (!SS(J) ,d=1 ,tX) 
1070 FOR#AT(ZX,l?HCAVERN CLOCK13X,21!I5, lH+I! 
aw 
i iU TO 20 

iO0 CONTINUE 
1030 FORNAT (A f l  , 11, I 6  2X ,211A5,IHt) 1 

MRI  TE (WPRR? , 1040; 
1040 FORNAT(///I) 

I TN=TNO# 
WRITE(NFRMT,iOGO) ITN 

1060 FGRWBV(20X,27H*i** TOTAL TINE FOR SITE = ,15,10H DAYS * * *# / / / )  
CALL PRNTC[O) 
CBLL PRNTT (01 
WRITE (NPRMT, 11001 

I100 FORHBT(//,1Xl29HFILE ! IS F l  OR F2 FILL QUEUE// 
f 
t 

* 
f 

iX,23HFILE 3 !S F3 FILL QL?'EUE// 
lX,S4HFILE 4 IS LEACHING QUEUE// 
tX131HFILE 5 is ltiORE5VER 1 OR 3 QUEUE// 
II,;SHFiLE 4 15 OORKOVER 2 SUEUE/II 

C K L  PRNTF ( ! ! 
CALL PRNTF(31 
CALL PiiSVTF (41 
CALL P E N T  ( 5 ;  
CALL PRNTF!bi 
CALL PRNPR ( ! ) 
CALL PRNTR (21 
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CALL PRNTR (3 )  

iiRITE!WpRMT, 1040! 
CALL PRNTP(O1 
IF(C@VT.  EQ.0) REThRN 
URITE(MPRNT, 1040) 
URETE (MPRNT 1200) 

MRITEiNPRNT, 1040) 
REWINIi 36 
RESIIMD 47 
RENIND 48 
REUIMD 69 
REWIND 50 
i ; ;=HC/5  
L=HC-ti*K 
DO 20: I=l,K 

LaiL PRNTRM) 

1200 F04#AT~53X,23#*~** v 0 I u H E s ****I 

1220 

L 230 
t 

P 

220 
1210 

1240 

i250 
f 

210 
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!F(INFI?.E@. 'TBPE:')GO TO 4021 
OUT5 IL= 1%- IL 

ENDIF 
OPE14 (NEII, FILE=OUTFIL) 
IFiINiIi.EO. 'TAPE!') THEN 

WRITE[5,4049) OUTFIL 
4040 FORPiAT(1K ,/fOHtiEbi FILE l A E l  1 i H  #ILL BE CREATED) 

ELSE 
idRITE (5,40501 INFIL, OUTF IL 

4050 FORH4TClH ,/17HCHAVGES TO FILE ,AE,lTH WILL BE ON F I L E  ,88i 
ENDIF 

IQ CONTINUE 
i? (MEYFL6.&P.?RU) 60 10 40 
#RITE IBUT,9?934) 
READ !IWF,P9995,EHD=10001!IOSTRT=IEOF) (EUF(I) ,!=l,LINt-~T1 

iOGOt IF(IEOF,NE,FALSl THEN 
REWIND in? 
El i  TG 30 

END I F  

IF iIPTR.GT.LIWLRTj 6G 10 35! 
iCHR = BUF(IPTR1 
IF (ICHR.NE.WYEI 60 TO 20 
YRlTE (OUT,99993) 
C A L L  PRifiEU 
!PfiVU = TRU 
liB T O  40 

3 COkiTIWliE 
IF !ICHR.EQ,ENK) GO ?!l 30 
WRITE (OUT,999921 
GO TO 10 

30 CONTINUE 
MHITE (BUT ,99991) 

40 CONTINUE 
i WRITE (OUT,?9$80i 
C 
it0002 IF!IEBF.NE.FAISj THEN 
f, REHIND IWP 
i 60 TO 60 
C EHljIF 
C IPTR = IS#IPB(BLIF,LIrCLrlT,l) 
C I F  (IPTR,GI,LINLHTI 66 TO 60 
C ICHR = BUF(1PTRI 
C IF (ICHR,HE.#YEl 60 TO 90 
C WRITE (OUT,99993) 
I; CALL EDSITE(1PRVU) 
C ICHWGD = TRU 
C 60 TO 70 
C 50 CGNTIMUE 
C; I F  (1CHR.EQ.EEIM) GD XI 60 
C #RITE (OUT,999921 
C 60 TO 40 
C 80 CONTIliUE 

iPVR = ISKlrB(!?UF,lIMLHT, I )  

READ (IMP, 99995, EtdD=f OOOZ1 IOSTAT=IEOF 1 (BUF f I )  , I=1 ,LIMLHTI 
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C WRITE (OUT,99991) 
70 COWTINLIE 

WRITE (BUT55?9B9) 
REAI! INB, F?9?5,END=i0003, IOSThT=!EOFI i BilF ( I )  ? I = l  Li NL#T 1 

10003 I F  ! IEOF. HE. FALSI THEN 
REMINI! ItiP 
GO TO 90 

E m  I F  
IPTR = ISKIPB(EUF,LINLMT,1) 
IF (IPTR.GT.l.INLflT! GO TO 90 
!CHR = BUF(IPTR! 
IF (ICHR.NE,UYE! GO TO 80 
Wfil TE (OUT, 9999.5) 
CALL EDCVRN 
i C i i N G D  = TRU 
Bi i  TO 1!!0 

I F  (ICHR.EB,EMWl SO TO 90 
WRITE !OUT ,??992! 
GO TO 70 

90 CIiNTIWUE 
WRITE (OUT Q?9911 

!CIO CQNTINUE 
I F  (ICHMGD.EQ.FALS1 GO TO 130 
UFi TTE (OUT, 99988 1 
READ ( 1 NF ,99995 END= 10004, !OSTA?=IEOFI i3UF i I 'I I=1 LI NLHT I 

10004 iF!IEOF.NE,FAiSI THEN 
REbZIND IWP 
65 TO 126 

30 G'ZNTIHUE 

ENDIF 
IPTR = ISk'IQP~EUF,LINL~T,l! 
IF iIPTR.GT.LINL#T) 60 TO 120 
ICHR = GUFIIPTR) 
I F  (ICHR.NE,WYE) GO TO 110 
HRITE iBUT,99?93! 
CALL PRVIEkl 
SG TO 1'jO 

I F  (ICHE.EB.EWH) GO TO 12G 
WRITE !QUT 99992) 
GO TO 100 

WRITE (OUT,999Yi) 

WR!TE (OUT, 969873 
READ ( IHP I 99995, END= 10005, IOST AT=IERF i (BUF i 1 I , 1=1 , LINLMY i 

11C C[lhlT!tW 

120 CONTIHUE 

130 CGNTIHUE 

10005 IF(IEOF.hiE.FfiLS) THEM 
REWIND I I P  
60 TO 130 

EMDIF 
? FTR = ISKIPB (BCF,  L INLHT + 1) 
I F  (IPTR.GT,LINL#T) GB TO 130 
ICHR = BUFlIPTR) 
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C 
C ) f ) t t t t f ) f f f f t ) f ) * f t f f t t f f f f t g f f f ) f ) r ) t ) f ) f ~ r t ~ ~ ~ t t ~ ~ ~ ~ f ~ ~ ~ t f ~ t ~ t  

C 
SUBROUTINF INF ILL ( # E k l i i G  , IWFIL 1 

I"6EGEH HEUFLG, OUT, OLD 
INTEGER TRU, FALS 

COHHON iLUNIT§/ INF, OUT, OLD, NEW 
COfl#ON /ACCUFIS/ IACCUH(2.5, ?9), RACCUH(Z1,ZOj 
COHHON ISITECHI FBCTOR, ISLIP 
C0HtlON iBLKll OILVGL(3) 
COHHON /BLK2/ FLHT(3i 
D4TA TRU, FALS /-ilOi 
AEWIND GLD 
RE4D (OLD, 99999 , EMD=999 , IOSTAT=IEOF) FACTOR, ISI.IP 

CHARACTERre INFIL 

989 I F  (IEOF.NE.F!LSI THEN 
REMIND OL3 
60 TO 20 

EllDIF 
URITE (OUT,9FS941 iMFIL 

READ (OLD,9399D) f I AGCUH (1, KEY 1 , !=1,1 ? i  
READ !BLD,999971 IIACSUW(I,KEY),I=l3,25j 
RE40 !GLD,9?916) (RACCUt4 ( I , KEY! , 1=1 ,R) 
JERD (OLB,9?99bi (RACCUH(1 , K E Y i ,  I=9,16) 
READ (018,98996) IR#CCUH(l,k'EYl,I=17,2$) 
READ iUbU,?99?5! (RACCUH(1 ,KEY) ,1=25,311 

30 10 XEY=I,PO 

10 CONTINUE 
NEW16 = FfiLS 
GG TO 61) 

2ij CUNTINbE 
#Rl Ti (OUT, 99Y 93) 
MEWFLG = T i t U  
DO 50 Y,EY=i ,20 

DO 30 I=1,25 
IACCUH(1 ,KEY)  = 0 

30 COWTZNUE 
DQ 40 1=1,51 

HACCUN!I,KEYi = 0.0 
40 CONTINUE 
50 CONTINUE 
60 CONTINUE 

P9999 FORHAT (F6.2, It! 
99919 FORHAT (12ISI 
99997 FQRflbT 11.316) 
99996 FORflAT (BF9.2) 
99995 FORfl4T (7F9.2 1 
97974 FOfihAT (17H 018 S I T E  FILE ,ktB,lbH # I L L  BE EDITEG, 
99993 FORRBT (3 tH WE# SITE FILE #ILL BE CREATED) 

RETURN 
END 

c 
C. )$f f f+' f~#f++tf*  &HI) OF igF1f-L ROUTjNE t t f f ) f9f)f~ftf)t+tQttfBP 
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IF (ICHOOS(KNT!,EQ.FnLS) GO TO 80 
CALL PRNTCV(KNTI 

t10 CONTINUE 
KNT = KNT + 1 
Gii  TO 70 

9Q CdNTINUE 
W99Y FORHAT (i!lX,?$H ENTER CAVERNIS OR ALL: ! 
99998 FORHAT (BOA!) 
ii?W FORl iAT ( / iX119H CDlrlTING. FACT. = F5.2, 2ti I! 
99796 FORHAT (XH nus INTO SCHEC = I 15) 

RETURfi 
ENG 

c 
c 
c 
i: 
C 
e 
C 
c 
C 
c 
r: 

TIiI5 'tEUTKtdE PERFORHS THE INTERACTIflN NEEDED TO INPUT 
THE CAVERN WUIiBERS REQUESTED FRR PRV1Ek' PRINTOUT, 
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IF ( 1 F I N . E R . O )  WRITE (OUT,$998?) 
00 CONTINUE 

? ? V 9  FORHAT (1H , 13, !2H IS INACTIVE! 
99598 FORflAT ( l h  , 13, iOH IS ACTIVE;  
9995'7 FIRMAT ( / / !  
99995 FORHAi  (16H flODE IS LTF)  
99995 FORRAT !16H HODE IS L/FI  
99994 FERHAT (IbH IiODE IS I / F )  
79993 FORHAT (1?H 
79992 FORRAT i / /15X,  4HSilHP, 3X, 7HSUHP-GH, 41, 4HREVI, 3X, 6HREV2-!, 

'J9Y91 FORtiAT [ / l X , l l H  
99C'IO FURIAT (/1X,iIH 
99989 FORM? (!itli!H 
99908 FORHAT (13H DELAYS =, i 5 i  519,  !H BAYS!  
99987 FORIdT (14H 
99936 FORflAT (911 BPRBI, 12,  3H = , F8.2, ?4H, * MB/BAY,LASTDfiYt, 

99995 FOffflAT (9H BPR#, 12, 3H = , FR.2, I K , ,  16, 15H IHBIDAY,LKTDA, 
* 3 H Y t l )  

99984 FORtiAT i/ilX, 33H 
* 10H RB OF O I L 1  

99983 FURHAT (1H I 29H 
99982 FORRAT !lH , 18H 
99981 FORHAT (1H /?OH 
99980 FORKAT ilH /23H 
99779 FOMAT [ I H  ,?2H 
99978 Flri;!iAT f!H ,22H 

EVS = , 7F9.2,  3H Bb) 

* 31, bHREV2-2, 3 ,  5HREV3-1, 31, bHREV3-?1 
CCV = I F8.2, 3H 1st 
CO!' = , FE.?, 3H HE) 
FQ'J = , F5.2, 3H HB) 

OIL VUL =, 151, 2 F 9 , i ,  9X,  F9,2,  12H I.18 

t i n ) )  

THE FORflCIL SGHEDULE PffEDICTS, F8'2, 

OR GREATER IN THE CAVERN/! 
IN THE CAVERN/) 

O I L  FILL RATE =,FR.?,3H H B ,  
OIL FILL RATE ti =,F8,2,3tl RC) 

OIL FILL RATE # ?  =,FB.2,3H nlij  
OIL F ILL  RAVE 613 =,FE.2,3H f lBi  

RETURN 
END 

c 
C PPtt#QtPX-BKfS END OF PRNTCV ROUTINE f f f Y ) b Z i a ) R P t f 8 T ) f ) f ~ ~ ~ f ~ ~  

i 
z t % f Y ) Y t f C f t Q i ~ Y i k a # * ~ ~ ) ~ ~ ~ ~ ~ ) * * ) P ~ ~ ~ ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ ~ * ~ ~ * ~ ~ ~ ~  

c *t EDSITE f i f  

c 
L i W f f ) f f i t * ) i t Q t f t * P f t t 4 i ) B t i a f t f & f ) b ) p t f ~ f ~ % ~ * ~ ~ * ~ ~ ~ ~ ) ~ f * ~ ) * ~ ~  

C 
,, 

SUBRDUTINE EBSITE ( IPRVUI  
INTEGER INP, OUT, OLD, WEY 
INTEGER TRIJ,  FALS, ERF! 
CMRACTER #YE,ENN,QMARK, 6ilF (80) 
CMi40N / INPUT/ LINLFfT 
COHHGN /ALPHAS/ #YE,ENM,PRARK, BUF 
COHflOH I LUWITSI  INP, OUT, OLD, NEQl 
COMtiON IS ITECMl  FACTOR, i S L I P  
COHMON /ACCU#S/ IbCCUf l (25 ,20)  , RACCUf!(31,20) 
X!HilClN /LOGICS/ TRU, FALS 
iF IIPRVUE.EQ.TRU) 60 TO 10 
URlTE (OUT,994991 FACTOR 
YRITE (DUT,?Y99R) ISLiP 

#RITE [?!17,99956! 
10 CONTINUE 
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10007 

20 

39 

40 

100n8 

50 

60 

99999 
9939B 
99957 
99996 
99935 
997% 
99993 
99792 
9999 1 

C 
C 
C 
C 
C 
C 
C 
C 

READ ( I N  P, 99997 ,EMD=100O7 , IOSTAT=IEOF) (BUF ( I )  , I = l  ,LINLIYIT) 
I F  f IEOF. NE. FALS) THEN 

REWINI! INP 
SO TO 30 

END IF 
1 PTR = ISKIPB ( E V F  , LI MLHT 11 
iF (IPTR,GT.LINLMT) 60 TO 30 
RTHP = RDCODEiRUF,LINLHT, IPTA,ERR) 
IF (ERR,EQ.TRU) GO TO i r j  
IF i(RTHP.GE.O.01 .AND. !ATMP.LE.99.0!! GO TO 20 
W Z T E  (OUT199994) 
GO TO 10 
COMT l NEE 
FACTOR = RTHP 
CONT!HUE 
HFiITE !OUT:99995) FACTOR 
CONT I NUE 
MRITE 10UT,99993) 
!?EAD ( INP , 99947, ENG=!0008 , IDSTRT=IEDF 1 i BllF i I ) , I=!, L IRLfiT 
IF ! IEitF. ME. FAL5 i THEN 

REWIND !NP 
60 TO 00 

ENDIF 
lPiR = ISKIPB(BUF,LINLRT,l) 
IF !IPTR.ET,LINLHT) 60 TO 60 
ITHP = IDCODE(EUF,LI~LHT,IPTR ,ERR) 
IF (ERR.EQ.TRU1 GO TO 40 
I F  ( I T K P . f i E , O I  GO T(1 50 
#RITE (OUT , 9999 1 ! 
GO TO 40 
CONTINUE 
ISLIP = ITHP 
CUBTINUE 
#RITE (OUT,99992i ISLIP 
FllRl'lAT 
FOR$ili'l 
FORMT 
FURIYIhT 
FUR HAT 
FORHHT 
FORflFIi 
FOREiCIT 
FORPlkT 
RETURN 
END 

(/I#,18H COHTIIG. FACT. = , F5.2, 2H X I  
(/lX,2?H DAYS INTG SCHED = , I51 
(BOG! 1 
(i/lX,28H FACTOR??(DEFAULT=ND CHANGE) 
(2H , F6,2, BH PERCENT) 
(mi RANGE ERROR: HUST BE 6 0.0 TO 99.0 11 
(/1#,4OH DAYS INTO SC#EBULE??(BEFRblLT.KO CHKi16E1 1 
(2H , 15, 5H DRYS) 
(5tH 3 I R O R :  HUST BE GREATER THAN OR EQUAL TO ZERO DAYS) 

THIS RllUTINE CONTROLS THE EDITING INTERACTION FOR THE 
PARMETERS THAT DESCRIBE THE INITIAL CONDITIONS OF A CAVERN 
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C AND I T S  LEACtl SCHEDULE. 
C 
C t l Y t * f * f * * t Y f t Y B ) t f f * ~ ~ ~ ~ ~ ~ f * ~ ~ f ~ ~ f ~ ~ ~ ~ ~ t t ~ ~ ~ ~ ~ f ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

C 
SUBROUTINE EDC'VRN 

CHARACTER WYE, ENN, OMARK, BUF(BO1 ICHAR 
IN!EGER IMP, OUT, OLD, NEW 
IWTEGER ALLFLG,ACTV, E!?R 
INTEGER TRU, FALS 
COHHOW !INPUT/ LIWLPIT 
CORflON /ALPHAS/ WYE, ENK, BI.IARK, BOF 
L M O N  iLUNITSl INP,  OUT, 0L0, NEW 
&!lNtlON IPARAHSI IDNUH, #ODE,  CURRCV, CURROV, FIFILOSl FOVHIN, 

f !TiV#AX 

10 

10009 

20 

30 

10010 

C O M 0 M  /ASCUHS/ IACGUl!(25,?0) 
COHF!€it? /LOGIC§/ TRU, FALS 
GOMHON / fr l .KT/ OILVbL(3) 
CONNON /BLK?/ i tRT(3!  
CONTINUE 

READ ( IHP, 99999, END=10009 IUSTAT=IEOF) (PUF ( I I , 1 = 1  LINLWT! 
IF ( IEOF . HE. FALS) THEN 

REWIND INP 
GO TO 200 

U R I  TE (OUT, 9 9 9 9 8 )  

ENDIF 
lPTR = ISK!PB(BUF,LINLt iT, l !  
IF (IPTW.GT.lINLflT) 60 TO 200 
I TBP = IDCODE IBLIF, 1 I N M T ,  IPTR , ERR) 
IF (ERR.EQ,TRU! GO TO 10 
1F !(ITMP.GE.lQl) .AND. (ITHP,LE.1?0)) GO TO 20 
WRITE iBUT 99986) 
60 TO 10 
CONT 1 NUE 
IDNU/ = I T H P  - 100 
#R!TE !OUT,??997) !TRP 
CON1 INljE 
#RITE !OUT,99995! ITHP 
READ ! i a P ,  99999 , END=lOOlO , 1051 iiT=IEOF i ( B l i i  ( I 1 , I = I  ,LINLtlT I 
IF (IEUF, #E.FALSI THEN 

REMING IIF 
GO TO 50 

ENDIF 
IPTR = ISKIPB(BUF,LfMLHT,l) 
IF ( IPTR.GT.LINL#T) 60 TD 50 
ICHAR = BUFiIPTR) 
IF (ICHAR.EB.WVE) 60 TO 40 
IF ! I C t i 4 R . E Q . E N N )  GO TO 50 
WRITE (OUT19Y994 i  
GO TO 30 

40 COtdTIFIUE 
ACTV = FAlS 
kiRITE (OUT,999931 I T f l P  
13 TO 190 
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160 

l?Q 

180 

165 

190 

200 
1000 
99999 
79998 
99987 
99996 
93995 
99994 
99993 
79992 
7999 1 

CGNTIWUE 
I f  I(ALLFLG.EQ.FALS1 .AND. (ITHP.NE,$II GO T O  170 
CBLL EDDLYS 
CONTINUE 
I F  (IALLFLG.EQ.FALSI .ANF, (ITtIF.NE.S!) GO TO 180 

COMT I NUE 
iF ((ALLFLG.EQ.FALS) .AND, (ITtlP.NE.b!! GD TO 195 
I F  (flDEE.HE.2) GO TO i85 
#RITE (OilT,99?841 
HRITE ( O U T J W ~ ~ !  
KRITE (OUT,99?82! 
#RITE !OUT19998i 1 
CiiLL EDOIL 
CDNTlMUE 
I F  !(ALLFLG,EB.FALS) .AND. ( IT t lP ,NE,7)1  GO Tfi  70 
CALL FHOIL 
€33 TO 7 0  
CONTINUE 
CALL SAVECV(ACTV1 
GC TO 10 
CONTINUE 

CALL EDBPRS 

FURYAT 
FORtidT 
FORiiAT 
FORHAT 
FDRHAT 
FDRflRT 
FORMT 
FDRflAT 
FBRHAT 
FORHAT 

f 

J9990 FORHAT 
99999 FORRAT 
W?SP FPRNAT 
99987 FORHlT 

99985 FORMT 
99994 FDXHliT 
99983 FORPJBT 
99992 FORfilAT 
99981 FORRAT 
99980 FORfiAT 

RET'?Zk 

END 

99985 FORHAT 

C 

( / / )  

tBOial1 
( / / 1S131H CAVERN ID@ ??(BEFAIJ!T=NO flORE1) 
(8H !D# = , 13) 
(37H RANGE ERROR: HUST BE I 101 TO 120 l i  
( I / l X , l h H  DELETE CAVERN# , 13,19H ? ? ( Y / N ,  N=DEFAULI))  
(34H INPUT EHROK: INCORRECT CHARACTER) 

14H NO) 
i/flX,44H ENTER ? DR OPT# OR ALL:(DEFAULT=?, FOR HELP, 

i2H , I l !  
(3: FILL) 
(J2H RANGE ERhOR: HUST BE (0 TO & ! 1  

( / / l X ,  39HTHIS IS N D i  kid INTERHITTENT F I L L  CAVERN) 
(39E YOU CANMOT USE THIS OPTION. TRY A G A I N )  
i146H WARMINE!! i I / F  Ulb F I L L  VOLUIES ARE IMTIHATELY) 
(5111 9EPEMDEMT UPDP HAVIM6 THE PROPER STATE EN!)WLUHE§) 
(97H I F  SOU CHANGE OIL F I L L  VRbiiHES YOU SHOrJD ALSU) 
(4SH RECUWITE STAGE ENDVOLURES !N PROPER PROPORTION) 
(!i lX,?7HTHIS IS A LEBCIi!FILL CAVERN1 

(mi CAVERN t,  I;, eH DELETED) 

3=EX IT1 ! !3H --__ 

( 4 ~ 1  ERRDR: UNRESDLVED P a f i f i n u m  CONFLICTS EXIST) 
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SUBRCUTINE Lll8DCV 
COI?fl@N /PARAflS/ IUNUH, flODE, CURRCV, CURRUV, FINLOV 
CCflHDH /MDPTS/ PENDPV(7i ,  DVCSLF(7,2!, DVCLLFI7,2: 

COKttOM /STAT§/ IENDBP(151, BPRS(15), BPRHIM, BPRHAX 
COCPiON i D E L A W  IWOOLV(71, IWOSLF(71 

i7- IYOLLTf31 
COndlrN /ACCUhSi IACCUfl[?5,20i, RACCUr1(31,20! 
COtIflON IBLKlI OILVDL(31 
COHflON /ELK?:' FLRT(33 
KEY = IDriUt! 

CURRCV = RACCUH ( i  , KEY! 
CUiiROV = RACCUNi2,KEYI 
FIFLOV = RACCUtl(3,KiY) 

UVCSCT(7,2), 
f DVCLLTi7,21, fiVCSIF(7,?1 

IWOLLFi71, I#OSLT(?), 

flOfrE = IACCU#~?,KET! 

DO 10 I = l , ?  
I WOOLV i I )  = IFICCIJfl [ I+ !B,KEY! 
PENDPV ( I )  = RACCUti ( Itl8,KEv' 

10 CONTINUE 
DO 20 I=i,15 

IENDBP ( I  I = I A C C U t i i  I+S,KEY 1 
BPRS(I1 = RACCUH(I+3,KEY! 

20 COWTINUE 
DO 30 I=1,3 

OILVOL ( I  1 = RACCUI ( It25,KEY 1 
FLRT ( I1 = RACCUH [ 1+28, KEY 

30 COWYItdUE 
RETURN 
EYE 

SUBffOUTIWE CVHELP 
INTEGER OUT 
COHFION ILUMITSI INP, OUT, OLD, NEW 
WRITE (OUT, 99999; 
WRITE (OUT ,999983 
WRI E iOUT,99997i 
l lR1  TE (OUT, W99b) 
WRITE (OUT, 99995) 
WRITE (OUT !?c1'994j 
#RITE (OUT 99993) 
WRITE (OUT,99990! 
WRITE (OUT,9F992! 
WHITE (OUT,799911 

99999 FORflRT (//lX, 51, 14% ----- e11t3 
99938 FORflFlT ( I t !  , 51, ?OH1 ---1- NODE + iOY1 

----- END VOLS) 
----- CURRENT VOLSi 

39993 FORHAT (1H , 5X, IBH2 
9399t FORHAT !it; , 51, 22H3 
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i'9995 FORHAT (IH , 5X! 19H1 ----- HOKKOVERS) 
91994 FOEHAT ilH , 51, 22H5 ----- PPR SCHEDULE! 

i '9 i90 FORFlPT (IH , 51, ?4H7 ----- OIL FILL RATES! 
995'92 FORHAT ( 1 Y  I 5%, LGEICILL ----- 1 'IHRU ? )  
99991 FOAFRT ilH , 5X, 18H? ----- OPT HEL.?! 

99993 FORHAT iiH 51, 22tIcI ----- I/F OIL VOLS! 

RETURN 
END 

SUERGliiiNE EDMODEilUWRNl IWARN?, IWARM31 
INTEGER 11;:' OUT, OLD, NEU 
INTEGER TRil, :ALS! EFiR 
CHARACTER WYE, ENN, O H R R K ,  BUF(EO!, ICHR 
COl'iHO2 IINPUT! LINLRT 
COHRON /LUNITS/ IrU'P, BUT, OLD, NEH 
C O ~ f l O N  !ENDP?S/ PEHDPv(71, DVCSLF(7,21 DVCLLFii,?j !!VCSLT(S,?! 

COHriO?4 /DELAYS/ IWODLYII! I IWOSLF(7), I H G L L F l ? ? ,  IWOSbTf71 , 
CO##CN IPARAHSI IDNU!!, HBDE, CURRCV, CURROV, FIKIOV, FOVHI!4, 

f DVCLLT!7,?), DVCSIF(i,2! 

t IWOLLT(I! 

f FOVHAI 
CRMON / L o w s /  TRU, 'Ais 
C O M O H  ihLPHRSI #YE, ~ ~ ~ ! , ~ ~ ~ R ~ , ~ ~ ~  
COI1I!OW / E i L # i /  OILVOL(3) 
ICHNSfi = FBLS 
IHGRNl = FRLS 
INARM2 = FALS 
iHkfitd3 = FkLS 
IF !flOBE.EQ,Q) WRITE (OUT,??998) 
IF (I'IODE.EB. 11 WRITE (OUT,999991 
IF (HODE.EB.2) LdRITE lt!UT,999871 

SBRI TE (OUT, 397953 
READ (INP1F9996,EHD=1001?,IOSTAI.IEOF! lSUFf I i  ,I=l,L!NLHTI 

iOOl2 IF(IEOF.NE.FALS) THEM 
REBIND IHP 
6rJ TO 3b 

10 CONTINUE 

ENDIF 
IPTR = I S K I P B ( B U F , L I N L F i T , i !  
I F  (IQT!I.ET.LINLR?) GO TO 30 
1TflP = IDCDDE(EUF ,LItlLtIT,IPTR,ERfit 
IF iERR.EQ,TI?U~ 60 TO 10 
IF (~iT#P.GE.O) .OR,  (ITHP.LE.211 GO TQ 29 
WRITE (OCT ,W991) 
69 TO I[! 

20 CONTIWUE 
IF ( t fODE.EB,IYKP) 60 TO 31) 
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HUEE = ITHP 
ICHN6U = TRU 

I F  (I!ODE.EQ.OI #RITE (UUT,9?993) 
IF (H0DE.fQ.i) WRITE (OUT17F7'?4) 
IF ( f lUDE.E8 ,2 )  BRITE (OUT199992) 

WRlTE (OLiT,94990i FIKOV 

# I T %  (OUT,99989) 
AEkD (IND ,99956, ENi)=10613, IOSTAT=iEOFi i EUF !I , I = l l !  INLHT) 

l00i5 IF(IE@F.NE.FALSI THEN 
REWIN8 IHP 
GO TR 70 

30 CONTINUE 

40 C'ONTIHUE 

50 CDNTIHUE 

ENDIF 
lPTR = ISKIPBIBUF,LINLflT,1) 
I F  (IPTR,GT,LINLHT1 GCI TO 70 
R T P  = RDCUDE!FUF,IIMLNT, IPVR,ERR! 
iF (TRR.EB.TRU) 68 TO 50 
IF iRTHP,GE,O.OI 60 TO 60 
#R IT& !DU? , Sl?oEB i 
60 T@ 50 

60 CONTINUE 
?F (HTWP.EQ,F!NIUV) GO 70 70 
ICKNGD = TRU 
F r w v  = RTHP 

iG CONTINUE 
URiTE (OUT,99985) FINLDV 
IF (FIWLOV.6E.CURROV) GO TO 89 
WRITE (OLU,?9?Bi! 
ItJF.RN3 = TRU 

!F (FINLOV,LE,PENDPV(7)) XI TG 90 
Y R I T E  (OUT,999861 

80 COk!TI#UE 

..dQtdl = 'qlJ 

90 c ?.dE 
I F  tHODE.E9.2) GO TO 100 
IF (#ODE.HE,lI GC TO 140 
I F  (FIW~OV.6E.13000.01 GO TO 120 

190 CIINiINUE 
DO 110 I=!,7 

I#ODLY(!) = iiiOSL1iI) 
110 CONTINUE 

i?O CUNTiNUE 
GO T O  lRG 

DO 130 1=113 
f#DDLY(Ii = IWOLLT(1I 

I30 CONTINUE 

140 CONTINUE 
GO TO 160 

IF (FiNLOV.6E.13000.0) €8 TO 166 
DO 150 I=1,7 

IWODLY1I) = IWOSLF(1) 



150 CUNTINUE 

160 CDHTINUE 
50 TO 180 

DO 170 I=1,7 
IHODLY(I1 = I#QLLF(I) 

170 CONTINUE 
IR0 CONTINUE 

NRl TE (OUT, 979%) 
#RITE (OUT,99974! 
WNTE WT,979751 (IWODL'I(1) %l= l , ? )  
GO TO 200 

IF (IWAR#l.ER.FALS) 60 TO 270 

URITE !UUT,96?K!! 
READ ( INP, 97996, EtiD=i0014 IOST4T=IEOFI ( BilF ( I 1 , I=1  ,LINLi?T! 

I Ow 14 i F  ( IEOF WE. FALSl THEM 
REMIND INF 
60 Tf l  2I0 

190 CEiNTINUE 

200 CONTINUE 

END IF 
IDTR = ISKIPB!BUF,LINL!-i?,i) 
IF (IPTR.GT,LINLHT) 60 TO 210 
!CHR = RUF(IFTKi 
I F  !ICHR.EQ.UYE) 60 TU 226 
I F  (ICHR.EQ,ENNI 60 YO ? I 0  
#RITE (OUT19?981 i 
61) TO 200 

BlRI TE (OUT, 99980) 
60 70 240 

KRITE (OUT 99999) 
I F  ((FIHLOV.fiE.FRVHIH) ,A#D. ( ~ ~ ~ ~ ~ X , L E . F U ~ ~ A X )  1 60 TO 230 
WRITE (UUT,99984) F U M I N  
#RITE (UUT799?P31 FOV#bX 
60 TO 40 

2J0 CONTIHUE 
CALL ENDVOL 
IWARNl = FALS 
IF (PENnFV(7),6E.CURRCV! 60 TtI 24.0 
URITE (flUT1??978) 
URITE !QUT,9F977i 
1#RRN? = TRU 

210 CONTINLiE 

120 CONTINUE 

240 CONTIHUE 
IF (nooE.WE.2) 6i1 TO 2x1 
WRITE (QUT,99973) 
#HI TE (RUT, 969701 
WRITE [OUT 99969) 
RERD (!EIP, 99?96,ENO=l05!S, IDSTAT=IEOFI (BUF i I )  , I=l ,LINLNT) 

10015 IF(IEOF.WE.FALS1 THEN 
REWIND INP 
61r TO 250 

ENDIF 
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IPTR = ISKIPB (BUF, LINLHT, 1 
IF ( IPTR.f iT , i I#LHTI  GO TO 250 
ICHR = BUFI IFTHI 
I F  (ICHR.EQ.#YE) 60 TO 260 
I F  (ICHR.EQ.ENN) 60 TO 250 
i iRITE (OUT, 99981 ) 
GO TO 240 

U B i  TE i OUT, 999803 
60 TO 270 

260 CONTIRUE 
HR!TE (OUT,?Q979) 
01 LVOL ( 1) = 2000. QEHDPV (3 )  17000. 
a! LVDL (21 = 6000. f PENIJPV ( 4 )  / 10400. 
OILVOL(3) = FlNLOV 
#RITE !OUT,Y?9721 
WRITE (OUT, 939743 
HRlTE iOUT,99971! IUILVDL(I! ,1=1,3) 

250 CONTINUE 

270  CONTINUE 
99949 FORflAT (1/1);,22H THE LEACH HOBE IS LTF1 
99998 FORHBT fi/lX,??H THE LEACH #ODE 15 L l F )  
99993 FORflAT O i l X , 2 2 H  THE LEACH i%DE I S  I 1 F )  
99996 F0RHP.T iB9A l ;  
99345 FORHAT !/1%,50A #ODE ?? <0=Lt'F, i=LTF, 2=I/F)(DEFAULT=MO CHANGE) 1 
99994 FORRAT il'lii THE RODE IS L T F i  
99993 FORKAT (17H YWE #ODE I S  L/F l  
99992 FilRWdT (1!H THE HOD€ IS b / F )  
Y9991 FDRHAT ( 1 l H  9AN6E ERROk: ONLY 0, 1, OR 2 I5 ALIOI1IF.D) 
99390 FfiRrtAT tl/lXl7# FRV = I FB.2! 3H Pi81 
W 9 8 $  FORPlAT i//25# FGV??(DEFAULT=MR CHAMCiEl 1 
59988 FORHAT (40H RBMGE ERROR: RUST BE GREATER THAN ZEBU1 
99987 F0RtlP.T (47i!  LJARHiNG: HUST BE > OR = TO CURRENT OIL VOiUilE) 
99980 FBRHCIT (68H OARNIM6: FUST BE < OK = TO FINAL CCIVERN VOLURE! 
99995 FORHAT i2H  . FB.?, 3H fie1 
'199B4 FORHAT (36H RANGE ERROR: FOY Hit§; BE > OR = T O ,  F8,2! 
99383 FORHAT 136H Ad0 { OR = TO,  FB.21 
99982 FORHAT (/1Xl46H DO YOU NANT THE STAGE ~ N ~ V O ~ U t ~ E S  RECO#PUTED??/ 

99981 FORHAT f22H ERROR: ILLEGAL INPUT) 
99980 F O R M  f 4 K  NO) 
39979 FBRMT (5H YESi 
? Y V B  FORRHT ($44 #ARNIN6: F b M L  ENDVOLURE HUST BE ) OR = T O )  
99977 FORflAT (3SH CtiRREHT CAVERPI VOLUHE) 
99976 FORHAT ( t / l X , ? 5 H  
99975 FORNAT (4H , 719, AH DAYS1 
99974 FORHAT (1H , 61, 4HSU#P, 31, 7WSUHP-CH, 4X, 4HREV1, 3X, bHREV2-I, 

89973 FDHHAT (/5lH DO YOU WANT INTEHHITTEMT OIL VOLUNES RECO#PUTEB??/ 

99172 FORHAT ( / l tX ,36H THE KEW INTERKITTENT OIL VOLS PRE:) 
99971  FOR#AT (I1H 
99970 FURHAT (5l)ti MUTE: IF YOU HAVE CHANGED THE STAGE ENDVOLUWES~I 
99969 FURHA'I (45H YOU SHOULD ALSO CHANGE THE I I F  OIL VOLUflESI) 

f ZOX,lSHIY/M, N=BEFAiLT1 1 

THE HEY HORKOVERS ARE:) 

t 31, bHREV2-2, 31, 6HilEV3-I, 3Xf 6HREV3-2) 

4 ZOX,ILH(Y/N, R=!IEFl?ULT)I 

011 VOL =, 21 ,  2F9.2, 9)I,  F9.2,t2H KB) 
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40 CONTINUE 
99999 FORfiAT (ZH 8 ,  11, 2H ?)  
99998 FORHAT (BQA1) 
99997 FORHAT (//lX,i?H I4ORCUVERS = I  
99996 FORHAT (37H RANGE ERRBR: #U§T RE ) OR = TO ZERO) 
99795 FORPIAT (2H , 15, 5H DAYS) 
99994 FORflAT (1H , B X ,  4HSUNP, 3X, 7HSUiIP-CH, 41, 4tlREil1, 31, MREV2-1: 

SX,  btiREY2-2, 31, 6HREVS-1 , 31, bHREVS-2) 
99993 FOR#RT (4H 719, 6H D4YS 

f 

f /I,l@X,2CNPRESS RETURN FOR NO CHANGE) 
RETI!RN 
END 

i 
C 
i 
c R f t t t f % f t f t l ) f t f t f t f f t ) f ) f ) f i t t f t f ) f t f t l f ~ i ~ ~ f t ~ i ~ ~ ~ ~ i ~ ~ ~ ~ f ~ )  

6 f f  EDVOLS f f  

c t ~ ~ p t f ) f ) f i r ) f Y f t f f t ~ ~ f f ~ ~ ) f ~ f ~ ~ ~ ~ ~ f ~ ~ ~ ~ Y ~ ~ ~ ~ ~ t f i P ~ f ~ ~ ~ ~ ~ ~ f ~ Y  

C 

K i t f t P f f t  END OF EDDLYS ROUTINE % f t t f i f f f f f Q Y f Y Q ~ f S f ~ ~ ~ ~ ~ ~ f f ~ ~ ~  

SUBROUTINE EDVBLS(IYABN2, IWARN3i 
INTEGER INP, OUT, OLD, NEW 
INTEGER TRU, FALS, EAR 
CHARACTER WE , ENN) QWARK, 8UF (80) 
CMFON /INPUT/ LINLHT 

CDMHCN !LUt!IiSf INP? OUT, OLD, NEH 
GOHMR iPRRMSI IDNU#, HODE, CURRCV, CUAROV, FINLW 
COHHOH IENDPTSI PENOPV(7! I DVCSLii7,2) , DVCLLF(7,?! 

f DVGLLT(7,2) , DVCSIF17,Z) 
COflt4ON /LOGICS/ TRU, FALS 
WRITE (OljT, 99999) CURRCV ,CURRifV 
IWARWZ = FALS 
IWARN3 = FALS 

i4RITE (OUT,999Y?) 
READ ( i NP, 99998 , END= 100 17, IOSTAT=IEOF 1 (BUF i I i , I= l  L INLflTl  

10017 IF(IEOF.HE.FAL§) THEN 

60 TO 26 

contimi / ALPHAW WE, EM QRRRE RUF 

DVCSLT(4,?!, 

10 CONTINUE 

AEHIIIII) rHP 

END I F  
I PTR = ISKl PB (BUF LINLET , 1 1 
IF (IPTR,GT.LI#LRT) 60 TO 20 
RTIP = RDCDDi~(PUF,LINL#T, EPTR,ERR) 
I F  iERR.EQ.TFU) G€i TO 10 
GO TO 30 

20 CONTINliE 
RTHP = CURRCV 

30 CONTINUE 
IF (RTRP.GE.O.9) 60 TO 40 
YRlTE (OUT, 89996! 
GO TO 10 

40 CONlINUE 
CURRCV = RTPfP 
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WRITE 10UT,?9994) CtiRRCV 
IF (RTflP.LE.BEN~PV(7)) 60 TO 50 
IWBRN2 = TRU 
i l R I T E  (OUT,99?95! 

UFiI?E (OUT,99993) 
REAI! iINF,9999B,EMG=10018,IOSTBT=IEOF~ (BUFIKI ,I=l.LINLNT) 

50 CONTINUE 

10018 1FiIEOF.NE.FkLSf THEM 
REbiIND IWP 
GO Tlr 60 

END IF 
IPTR = ISliIPB(EUF~LINL#T,i! 
IF (IPiR.GT.LI#L#T! 60 TO 60 
R T W  = RDCDDE~BUF,LINLHT, IFTR,ERRI 
I F  (ERR.EQ.TRU1 GO TO 50 
GU TO 70 

60 COWTIWE 
PTH? = CURROV 

70 CONTINUE 
IF ((RT#P,GE.?.O) .MB. iRTBP,LE.CURRCVli GU TO @O 
f i iRi?E (OUT, 99992) 
GO TO 50 

80 CONTINUE 
IF (RTHP.IE,FINLOVI 6O 10 SO 
KRITE (OUT,899911 
W A R N S  = VRU 

CURROV = RTHP 
#RITE (OUT,99994) CURRO'! 

90 CONTINUE 

99939 FORBAT (//lX,7H CCV = , F6.2, 12M KB 
99FJB FORHAT isoaa, 
$51997 FORflRT ( /  1X ,26H CCV?? IBEFAULT=NO CHBHSEI I 
99956 FORFIAT ($OH RANGE ERROR: PIUST BE liREATER THAN ZERO) 
99975 FORWRT (54H RdrN6E BJARNINfi: HUST BE { Off = TO FiNAL CCIVERH V@LUHE)  
99994 FORRRT !2H , FB.2, 3H ti81 
P'i993 FORMT ( I  L X ,  26H COV?? (DEFAULT=NO CHANGE) 1 
99792 FGRfiAT (52H RARGE ERROR: flUST BE i OR = TO Q AND OH = TO CGV) 
9SWl FORHAT M H  RkH6E YBR#I!&: HOST BE { OR = TO FINAL OIL VDLUtlEI 

COV = , F8,2, 3H HBi 

FiETURfJ 
END 

c 
c ~ s ~ ~ w f f t  END OF EBVBLti S U $ R O ~ T ~ ~ ~  B t Q m t b 4 f i t + ! i + f f  t Y f O w t d i  

c 
t. % f P 4 B t % f f b a % t 9 t f 9 f ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ Q f ~ f ~ f ~ ~ ~ ~  

c t~ EDBPRC, *Q 
r; 
C 
c 
c SCHEDULE FOffECkST, FIFTEEN INTERVALS ARE THE LIWIT, THE 
C 
c FOR THE CAVERN. 
C 
C ) f t ~ % k % t i i b Q f e f Q % T ) f ~ ~ ~ ~ ~ ~ ~ ~ ~ f ~ ~ % ~ f f t i ~ ~ ~ ~ ~ ~ ~ t ~ ~ t i + ~ ~ ~ Q ~ ~ ~ Q ~ Q f ~  

THIS ROUTINE PERFORIS THE INTERACT1VE EDITTIH6 FOR THE 
Bff I M E _ P B O D U O T I R I _ R ~ T E / I N T E R V ~ ~ - E ~ U ~ ~ ~ ~ ~ ~ ~  PAIRS FOR THE LEACH 

l ~ T ~ ~ V ~ L - ~ ~ ~ U I ~ G - ~ ~ ~  HILL flEFAU1.T TO THE LAST COHPIJTEB FILL BAY 
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SUBROUTINE EDBPRS 
CHARACTER STAR,BUF 1801, ICHfr,WYE,EHN,QHAR# 
INTEGER T R U ,  FALS, ERR, U U T  
CO##ON /INPUT/ LINLHT 
COBHON IALPHASi#YE,ENN,Qn~R#,BOF 
COMHON /'LUMITS/ INP, OUT, OLli, NEW 
CO#FION M A T S /  IENgBP(15) BPRS(l5) BPRHIN, BPRHAX 
cunt4of4 /PAFtkHS/ I D N U H ,  RODE 
COHHON !LOGICS/ TRU, FllLf; 
DATfi  STAR / ' * ' /  
KWT = 1 
HP.1 TE (OUT ,99997) 

IF (!ENDEP(KNT),GE,O! GO TO 20 
VRITE (OljT,Y941bi BPRS(KNT1 
GO TO Sr? 

20 CONTINUE 
i J R I i E  10UT,49995) PPRS(KMI) IENDEPiKNT) 
KMT = KNT t I 
IF (KNT.LE.IS1 GO TO LO 

WRITE(OUT, PP9B9) 
KNT = 1 

4 0  CONTINUE 
#RITE (OUT,99999) KNT 
FEAD t INP, 99895 , E#D=l00!9 IOSTAT=I EDFi t BUF ( I ! , I=1 , L l WLilT J 

10019 IF(IEUF.NE.FALS1 THEN 
REMIND INP 
GO TO 110 

10 CONTINUE 

30 CONTINUE 

EHDIF 
I PTR = ISKIQB (BUF LINLHT , 1) 
IF (IPTR.GT.LI#L#T) GO Tlr 110 
RTHP = RDCODE(BUF,LINlHT, IPTR,ERR! 
IF (ERR.EO.TRU! GO TO 40 
IF (RTHP.EB.O.01 GI] TO tO 
IF !LRT\P.GE.BPRFINJ ,AND, (RTHP.LE.BPRflAX;I ED TO 50 
HRITE (DUT,99?94) B?RHlA;, BPRHAX 
GO TO 40 

50 COWTIHUE 
IF (HODE.EQ,lJ GO 10 BO 
IF (RTflP.6E.100,O) 60 !O 60 
WRITE iOUT,99990) 

IPTR = ISKIPB(BUF,LINiKT, I W i I  
IF ( I P T R . G T . L I N L l i T i  60 TO 100 
lCHR = BUF(IPTR) 
IF iICHR.#E,§TARI GO T O  70 
BPRSKNTI = RTti? 
60 TO 120 

ITHP = IDCODE(BUF,LINLKT~ IPTR,ERR) 
IF (ERR.E&.TRU) 60 TO 4U 

60 CONTIHUE 

70 GOIIIINUE 
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IF (EMT,GT.l) GO TO 30 
IF (ITHP.GT.0) 60 TO 90 
MRITE (OUT, 99993) 
60 TO 40 

86 CONTINUE 
I F  iITflP.6E. IEHDBP(KNT-I) 1 GO TO 915 
WRITE (OUT,9???2) IENPBP (KNT-1) 
GO T@ 40 

9G CGNTIHUE 
IEKDPPIKNT! = ITMP 

100 CONTINUE 
DI)RS(#I!T) = RTflF 

110 CONTINUE 
IF ((KNT.6E.15) ,OR. (IENDBP!KNT!.LT.O!; ED Ti) 120 
#RITE (GUi,S?995) BPRS(KNT! I IENDBP(KWT1 
KNT KHi t 1 
GO TO 40 

120 CGNTIMUE 
IE#DPP\KNT) = -1 
M I T E  (i)UT,999161 BPRS !KNT! 
IF fBPRS(KNT).GT,O.Of GO TO 130 
HRITE (OUT ,79991 1 
60 TO 40 

1.30 CONilNUE 
K#T = KNT + 1 
I F  (KU.GT.151 68 TO 140 
BPRSiKNT) = 0 . 3  
IEMDPP(KNT1 = -1 
6G TO I30 

146 CONTINUE 
99999 FQRIIAT (2H #, 12, 2H ? I  
99998 FOR#AT (80E11! 

999% FORiQRT i 2H  , F9.2, IH, f )  

99695 FORNBT (2H I FB.2, lH,, 15) 
99994 FORMAT i3IH RANGE ERROR: HUST BE 0.0 OR {, F7,2, 4H TJ , F7.2, 

99993 F O R M T  (44H RANGE ERROR: HUST BE GREATER THAN DAY ZERO) 
99992 F O R M T  (33H RWNGE ERROR: HUST BE > OR = Tlr 15; 
09991 FORHAT !51H ERROR: 0 BRINE RhTE NOT ALLOBlED FOR LAST INTERVAL) 
999S6 F U R M T  (40H IdARHIWG: THIS BPR MY PRODUCE LEACH ERFIORS >5X! 
9'7989 FORFIAT [ / /  ,5X, 26HPRESS RETURN FQfi NO CHANGE/! 1 

99897 FORHAT (l/iX,7H BPRS =)  

Q iH !! 

RETURN 
END 

c 
6 v f w i t + t f %  END OF EDBPRS RQUT INE % f 4 4 ) ~ t f ) t t t ~ ) ) ~ ) ~ t ? ~ ~ a ~ ~ t ~ ~  

c 
C ) f f a t € % l D f t % ) t # f Q ) ) ) f ~ ~ ~ ~ ~ ~ 4 ~ ~ % f % ~ ~ ~ ~ ~ ) ~ f ~ 4 f * ~ ~ ~ t ~ 4 ~ ~ Q ~ ~ ~ t ~ ~ f f  

c *f EDEPYS ** 
6: 
f: THIS ROUTINE PROVIIiES THE EDITING IWTERACliON FOR Ti(E 
C PHASE ENDPOINT VOLUtlES, 
c 
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ENDIF 
IPTR = ISKIPB(SUF,LIKLtiT, l !  
I F  (1PTR.GT.LINLHT) GO TO 30 
RTRF = RDCODE(BUF,LINLtiT, IFTR,ERR) 
!F (ERR,EQ.TRU) GO TO I0 
I F  iSTMP.Gi,O.! 60 TO 20 
M I T E  iOUT,9?993) 

@ILVOL(KHT) = RTYP 

URITE (OUT 99992) OILVDL !KWT! 
KHT = KNI t 1 
I F  !Ii"T.GT.2) 60 Tn 40 
60 TO I0 

410 CONTINUE 
ilILVOL(3! = FINLOV 
HRITE {OUT ,99999) 
HZITE (OUT,99991) OILVOL(3) 

20 CONTINUE 

3i> CONTINUE 

97999 FORflAT (/IX,S7H 
99998 FORHAT ( / I  
99997 FORflAT (1H , lox,  4HSU14P, 31, 7HSUflP-CH, 4X, 4HREV1, 31, bHREV2-1, 

99996 FORMT (11H QIL VOL =i  141, 2F9.2, 9:i, F'?.2,12H 

94995 FORHAT (2H R ,  11, ?H ? )  
79994 FORRAT (8081 1 
99993 FORWAT U 3 H  RANSE ERROR: !%ST BE GREATER THAN 0.iS; 
99992 FORRRT (2H , F9.2, 3H !4R) 
9999! FCm'MT (4bH THE THIRD INTERHITTENT B i L  VOLUHE RUST BE ERUAL,I 

i#XR#ITTEWT OIL  F I L L  VllLUflES ARE:) 

t 

* 
31, bWREV2-2, 3, bHREV3-1, 31: 6HREV3-?! 

ns 
ii , i01, 26HPRESS RETMH FOR NO CHANGE) 

f 44H TO THE FINAL OIL VOLUME (FOVi. EDITOR $ I L L  
t 

f , / / 2 5 ) :  ,F9.2,3H ETBi 
55H INTERNALLY F I X  THE THIRD I#TERI!IiTENT OIL VOLUliE TO BE 

RETURN 
END 

C 
C ~ ) t ) f ) f t a 9 ) * 9 ~ % f Q ) f t f 9 f P f f f t t t 9 i ) f ) i ) Q t t ~ * ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ ~ 9 ) 9 ~ 9 ~ , ~ f ~ ~ ~ ~ ~ ~ % ~ ~ ~ 9  

C f f  FldOIL *f 

C 
C THIS RtlUTiNE $ilOVIDE.S THE EDITTING INTERACTION FOR THE 
[: IHTERHITTENT O I L  F I L L  RATES FOR EACH CIF THE TiiREE LERCHING HODES 
i 
C 
c t f t f a P ~ t t f k f t f f f ) f t r ~ ~ t € ~ a ~ ~ ~ ~ t ~ 9 f ~ f 9 ~ ~ ~ f f ~ ~ ~ ~ ~ f ~ ~ ~ ~ a ~ f ~ ~ ~ ) t ~ t ~ ~ ~ ~ t f  

C 
SUBROUTINE FNOIL 

CHARXTER YYE,ENH,BHARK,BUF (BO! 
INTEGER TRU,FALS,ERR,OUT 
COHl+lOW /BLK2/ FLRT(31 
COflflON /INPUT/ LINL#T 
COflH!lN /ALPHAS/#YE,ENN,RHbRK,BUF 
COHflOH /Ll 'NITS/ INP,OUT,DLD,NEII 
CltMON /PfiRAtlS/ I D N U f l ,  RBDE 
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COHHOM /LOGICS/  TRU,FALS 
WRITE iOL!T,l?‘?i 
IF iHODE .EP. 2)  60 TO 60 
CONT I NEE 
WRITE 10UT,2061 F L R T i 1 )  
U R I T E  (OUT! I??) 
WRITE (OUT,?Ol! 
RE88 ( INP , 99198, END=I0622,  IBSTAT=IEOF1 (BUF ! I1 , i= l  LINLFIT! 
IF(IEQF.NE.FRLS! THEN 

REbiIND INP 
60 TO 40 

END I F  
I PTR= I SK IPB (BUF , L I ~ L ~ T ,  I 1 
I F  ( I P i R . G T , L I N L I I T )  Gr! TO 40 
RTHP= RDCDDE iBUF, LIWLHT, IPTh,ERR) 
I F  (ERR,EP,TRU) GO TO 10 
IF (RTHP.GE, C . 1  GD T i l  20 
GO TO 19 
CONTiNUE 
FLRT ( 1 ! =RTflP 
FLRT(?)=O.O 
FLRT !3 i =O. 0 
Ci lNTINUE 
W R i i E  fO i lT12K? i  F L R T ( I !  
GC TO 150 
iUMTINUE 
iCNT=i 
BJRITE (OlJT,21Q) F L R T i I !  
HRITE iSUT,? l ! i  F L R T ( 2 )  
#!?ITE iOUT12:?) FLRl ’ (3 j  
CONTINJE 
MRITE (QUVl9999F:1 KNT 
READ ( IMP, 99998 , EWD=100?3, IOSTAT=!EOF 1 i PUF ( ! I I=! ,LIMCflT! 
!FiIE!lF,NE.FkLS! THEN 

EEWIHD INF 
60 TO 90 

END IF 
I P T R = I S K I P B  (BUF, LINLHT,  I i 
IF (1DTR.GT.LIMLHT) GO TO 90 
RTYP= ROCODE (5UF , L f EiLflT , IPTR,ERRI 
IF IERR,EQ.TRU) 50 TD 70 
COWT I HUE 
F L U  (KWTI =RTHP 
CONTINUE 
U R i T E  [OUT,2f3!  FLRT IKNT)  
KNT=R#T+l 
IF (KNT.6T.3) 60 T O  150 
GO TO 70 
COHT INUE 
FOfWiP11H i 
FOR!iAT(?QH 
FORNAl I33H 
FRRBAT (8081 1 

F I N A L  OIL F I L L  RATE =,fE.2,3H 14%) 
FILL RATE?? !DEFBULT=#D 6HRN6E) 1 
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GO TG 90 
70 CGNTINUE 

DO 8 0  1=1,3 
RACCUM(It?S,KEY) = 0.0 
RACCUfliI t28,KEY! = FLRT ( I  1 

60 CONTINUE 
9L1 CONTINUE 

RETURN 
E?i D 

C 
C 
C 
C f f f f f f t f f f f f f f t f f f f f t f f f f f f f f f ~ f f f f f f f f f f f f f f ~ f f f f t f ~ f f f ~ f f ) ~  

C ff DMPFIL ff 

c 
G 
C 
c. f t 4 f ) f t f f f f t t f f ) f t t ) f f f f f f f f ~ f ~ f f f f f f ) ~ f f ~ t ~ f f f f ~ f f ~ f f ~ f f f ~ ~ ~  

C 

t f%ftffftf i f  END OF SAVECV SUaROUTItiE t f f f f f f f f f ) f%i f f f f f f f~ f f  

THIS ROUTINE WRITES TO TI!E HASTER SCHEDULE FILE.  

SUBROUTINE DMPFIL 
INTEGER OUT, OLD 
INTEGER TRU, FALS 
CUEEON /LUNITS/ IMP, OUT, OLD, NEW 
COMHOFI /SITECH/ FACTOR, I S L I P  
i D M l r N  IACCUHSI IACCUM(25,20), RAUClit?(31,20) 
COHHON /LOGICS/ TRU, FALS 
REWIND NEW 
URITE !NEW,?9?99) FACTOR, ISLIF 
DO 10 J=l,?0 

#RITE (NEY , 999981 ! I ACCUH ( I ,  J )  , I = 1,121 
WRITE (NE#,9?997) (IACCUfl(I,J),I=13,25) 
#RITE (NEH, 99996 1 (RACCUM ( I, J 1 , 1=1 ,81 
#RITE lNE#,99996) (RACCUfi! I ,J) ,1=9,18) 
WRITE (NEW 99996) ( RACCUH( I ,  J , I =17,24)  
WRITE (NEU,99895) (RCICCUI!(I,JI ,I=?5,31) 

I0 CONTINUE 
99999 FORHAT (F6.2, 16) 
99998 FORflAT (121b? 
99997 FORMAT (1316) 
SSF96 FORRAT (BF9.2) 
99995 FORMCIT (7F9.2) 

RETURN 
END 

C 
C 
C 
C 
C 
C 
C 
c 
C 
C 

THIS FUNCTION DECODES THE NEXT NON-BLANK STRING IN THE 
INPLiT BUFFER, 'BFR'. 
THE ARGUHENT, 'PTR', POINTS TC THE NEXT ELEHEHT, I N  THE BUFFER, 
TO EE USED. THE ARRAY, ' ITEHP' ,  PROVIDES TEHPORARY CHCRACTER 

THE SIZE LI!iIT OF THE BUFFER IS I N  'BLHT', 
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C STORAGE DURING THE PARSING --- HUST BE LARGE ENOUGH TO HOLD UP 
C TO THE NAX NUHBER OF DIGITS ALLOWED AS AN INTEGER I N  THE HOST 
C flACHINE. AT PRESENT, THE VBRIA!Y.E, 'IXDGIT', IS LINITED FOR 
i A PDPll  INTEGER SIZE --- < -32,168 TO +32,757! ==) 5 DIGITS, 
C 
i ) fP f f ) t t t i i f+ f t f t f tX )9 f t f fP f ) f ) i ) f ) t t t t t~~ f f f f f f f~ f~ i~ f f f~ f i f  

C 
FUNCTION IDCODE(EFR, BFRLMT, IPTR, ERR) 

INTEGER INP,  OUT, OLD, NEW,EFRLMT,ERR,PIGL!IT 
INTEGER TRU, FALS 
CHARACTER BFR ( 1 1 , BLANK,COtlMA ,SLASH,SEWIC,COLON, HINUS ,PLUS 
DINENSION ITEHP i 10i 
COf'lYON !'LUNITS/ INP, OUT, OLD, NEW 

DATA EINUS, PLUS /'-','+'i' 

DATA TRL!, FALS /-i,0/ 
DATA DIGLHT 151 

ITE#P(I! = 0 

DATA BLANK, C O M A, SLASH, SEHIC, COLON ;' 'j'l'l';'j';',':'; 

DO 10 1=l1i0 

10 CONTINUE 
ERR = FALS 
MFLG = FALS 
NIT = IPTR 
NXT = ~SKIPE(BFR,BFRLWT,HXT) 
IF (NKT,GT.BFRLRT) 60 TO 90 
IF (BFR(IXTI.EQ.PLUS) GO TO 20 
IF (BFR(NXTI.NE,HIMUS) GO TO 30 
tlFLG = TRU 

NXT = MXT t 1 
IF (NXT.GT.BFRLtiT) 60 TO 90 

20 CONTINUE 

C t e  FIRST WUHBER iif 
30 CONTINUE 

JPTR = i 
IF (NNBTST(BFR(NXT) , IVAL) .EP.FALSI GO TO 100 
ITEHPMPTR) = IVAL 
NXT = NXT t 1 
JPTR = JPTR + 1 

C H THE REST OF THE NUHBERS f f  

40 CONTlNUE 
IF (NXT.GT.BFRLHT1 GO TO 80 
IF (NtlBTST(BFR(NXT), IVCIL) ,EO.FCILS) 60 TO 60 
IF (JPTR.GT.DIGLHT) GO TO 110 
ITEtiFIJPThj = IVBL 
IF (dPTR.NE,BIGLHT) GO TO 50 
IF (WAXTST(ITE~P,JPTR).EQ,TRU) 60 TO 110 

HXT = NIT t 1 
JPTR = JPTR + 1 
GO TO 40 

b0 CONTINUE 
I F  (lBFR(NXT).Ei!.BLANK) .OR. (BFR(NXT!.EQ,COtlNA)) 6O TR 70 

50 CONTINUE 



70 

80 

i 
90 

1ov 

110 

120 

130 

1110 
99999 
99998 
99997 
99996 

C 
C 
C 
C 
C 
C 
C 

10 

IF ((BFR(NXT!.EQ.SLASH) .OR. (BFR(NXT).EQ.SEMIC)! 50 TO 70 
I F  (EFR(NXTI.EQ,COLRNI 60 TO 70 
GO TO 120 
CON? I #UE 
NXT = tiXT i 1 
COMT INUE 
IPTR = NXT 
JPTR = JPTR - 1 
IDCODE = ICNVRT(ITEtlP,JPTR) 
I F  (HFLG.EO.TRU1 IDCODE = -1DCODE 
GO T O  140 

CONTINUE 
WRITE (OUT , 99999) 
GO TO IS0 
CONTINUE 
#RITE (OUT, 999SrB) 
60 TO 130 
CONTINUE 
#RITE (OUT, 99797! 
GO TO 130 
CONT I NilE 
WRITE (OUT, 9Y9Fb i 

f f  ERROR HESSAGES f f  

CONT I NUE 
E.9R = TRY 
iPTR = NXT 
IDCRDE = 0 
CONTINUE 
FGRIIAT (35H 
FORHAT (4iH 
FORHAT (44H 
FORHAT (43H 
RETURN 
END 

INPUT ERROR: NO CHARACTERS FOUND) 
FORHAT ERROR: CHARACTER IS NOT A NUHBERi 
RANGE ERROR: ATTEHPT TCI EXCEED HA1 INTEGER1 
FORHAT ERROR: CHAR IS NOT LEGAL DELIRITERi 

FUNCTION ICNWRT (BUF, DS1 Z 
INTEGER EUF (1 1 , DS1 Z 
ITHP = 0 
1 = 1  
CONT INUE 
ITHP = (10tITHP1 t BUF(I1 
I = I i l  
IF [I.LE.DSIZ) 60 TO 10 
ICNVRT = ITHP 
RETURN 
END 

C 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 

20 CONTINUE 
I V A L  = I - I 
FLAG = TRU 
GO TO 40 

30 CONTINUE 
I V A L  -1 

4C CONTINUE 
NMBTST = FLAG 
RETURN 
END 

T H I S  FUNCT!ON ATTEMPTS TO DECODE THE NEXT CHARACTER 
STRING I N  THE INPUT BUFFER, 'BFR' ,  AS CI REAL NUMBER. THE 
HAXIMUM NUHBER OF LEGAL D I G I T S  IS DETERHINED BY THE VALUE 
IF! THE VARIABLE, 'LMT' --- T H I S  IS MACHINE DEPENDENT AND 
SHOULD BE ADJUSTED TO THE HAXIHUH NUMBER rJF SIGNIFICANT 
D I G I T S  ON THE HOST flACiiIWE. 
HAY HAYE TD BE ADJUSTED ALSO. 

THE S I Z E  OF THE ARRAY, ' I T E f l P ' ,  

FUNC!ION RDCDDE(BFR, BLKT, PTR, ERR1 
INTEGER BLKT, PTR, ERR 
CHARACTER BLBNK, COHHA, SLASH, SEHIC, COLON , DOT, MINUS, PLUS ,BFR I1 ! 
IKTEGER IWP, OUT, OLD, NEW 
INTEGER TRU, FALS 
DIt4ENSION I T E I I P ( 1 0 )  
COflMON /LUNITS/  INP,  OUT, OLR, NEW 

f ' . ' J  
OATA BLANK, COMflA, SLASH, SEHIC, COLON, DOT / '  ',',', , I n '  , , * * '  . , 
DATA HINUS, PLUS / ' - ' , '+ ' /  
DATA TRU, FALS /-l,O/ 
LET = 7 
DO 10 I=l,lO 

I T E H P ( I 1  = 0 
10 CONTINUE 

ERR = FALS 
IIFLG = FALS 
I = PTR 
J = O  
HWHOLE = 0 
MFRACT = 0 
NFACT = 0 

C f REHOVE LEADING BLANKS * 
20 I F  ( I .GT.BLKT) GO TO 180 

IF IBFR( I ) .NE.BLANK)  GO TO 30 
I = I t i  
GO TO 20 
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30 CONTINUE 
IF (BFR(I).EQ.HINUS) GO TG 4 0  
IF IBFR(I).EB,PLUS) GO TO 50 
6O TO 60 

40 CONTINUE 
HFLG = TRU 

50 CONTINUE 
! = ! + I  
I F  (1.GT.BLYTI GO TO 170 

60 CONTINUE 
I F  (BFR(I).EQ,5OT) 60 T O  90 
IF (KHBTST(BFRi1) ,IVAL).EO.FM.Si GO TO 170 
J = 1  
NWHOLE = 1 
IT'E#P(J) = IVAL 
I = I + 1  
J = J t 1  

I F  (1,6T.3LHT) GO TO 170 
I F  fNHBTSTiBFR(I), IVAL),EQ.FALS) 60 TO 30 

70 CONTINUE 

IF (J.GT.LHT1 GO TD 170 
!TEtlP(J) = [VAL 
NMtiOLE = NHHOLE + 1 
I = I + 1  
J = J + l  
GO TO 70 

30 CONTINUE 
I F  (EFR(II.NE.5OTI GO TO 
I = I + l  
60 TO 100 

I = I + l  
I F  (I,6T.BLHTi GO TO 170 
I F  (NtlBTST (BFR ( I )  , IVAL)  . E 
NFRACT = 1 
J = 1  
ITE#P(J; = IVAL 
I = I + !  
J = J + l  

IF I!,GT,BLflT) 60 TO 160 

90 CONTIt4UE 

!00 CONTINUE 

4 0 

.FRLS) GO TO 170 

IF (NHBTST(BFR!I),I!JAL).EQ.FALS) 60 TO 110 
I F  (J.6T.LNT) GO TO 120 
ITERPLII = IVAL 
MFACT = NFACT t I 
I = I + l  
J = J + l  
GD TO 100 

GO TO 140 

WRITE (OUT,'?9999) LPlT 
ERR = TRU 

110 CONTINUE 

120 CDNTINUE 
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GO TO 180 
130 CONTINUE 

IF ((I.ST.BLHT! .OR. (NnBTST(BFR(Il,IVAL!,EQ.FALS)) GO TO 140 
I = I + l  
GO TO 130 

IF (!BFR(I),EQ.BLANK) .OR. (EFR!II.EQ.SLASHI! Gii TO 150 
IF ((PFR(I).EQ.'COH#A) .OR, (BFR(I).EQ.SEtlIC)i GO TO 150 
IF (BFR(I).iQ.COLON) GO TO 150 
GO TO 170 

150 CONTINUE 
I = I + 1  

1b0 CONTINUE 
PTR = I 
RTflP = RCNVRT ( I TEflP, NWHOLE ,NFACT! 
IF iflFLG.EB.TRU1 8TflP -RTRP 
GO TO 190 

ERR = TRU 
URITE (OUT19?99e) 

RTMP = 0.0 

RDCODE = RTIP 

140 CONTINUE 

170 CONTINUE 

IBlj CONTINUE 

190 CONTINUE 

99999 FORflAT (44H RANGE ERROR: EXCEEDED THE DIGIT LIMIT OF , 12) 
99998 FORMT (50H INPUT ERROR: INCORRECT REAL FORflAT OR CHARACTER) 

RETURN 
END 

C 
C 
C 
C 
C 
C 
c 
c 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 

THIS FUNCTION PERFORMS THE ACTUAL CONVERSION AN A 
LEGAL PARSED STRING THAT CONTAINS THE INTEGERS THAT IAKE UP 
A REAL NURBER. THE NUHBER OF DIGIITS THAT ARE TO THE LEFT 
OF THE DECIflAL POINT OR THE FIRST LEGAL DELIflITER ARE PASSED 
IN THE ARGUMENT, 'HSI!', AN0 THE NUHBER OF DIGITS TO THE 
RIGHT OF THE DECIfML POINT ARE PASSED IN THE ARGUHENT, 'FSIZ'. 
THE SUn OF WSIZ ANR FSIZ SHOULD NOT EXCEED THE HAXIflUH NUflBER 
OF SIGNIFICANT DIGITS FOR THE HOST SYSTEH NOR THE SIZE OF THE 
ARRRY, 'BUF', AS DECLARED I N  T+IE CALLING ROUTINE. 

FUNCTION RCNVRT!BUF, WSIZ, FSIZ) 
IHTEGER BUF(11, WSIZ, FSIZ, NHOLE 
#HOLE = WSIZ - 1 
RTHP = 0.0 
FACTOR = 0.10 
1 = 1  

10 CONTINUE 
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C 
C 
c 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

20 

30 

40 

I i' 

20 

IF (I,GT.WSIZ) GO TO 20 
RTHP = RTtlP + FLOAT (BUF (1 1 if  ( 10. OWHOLE! 
WHOLE = WHOLE - 1 
I = I + l  
GO TO 10 
CONTINUE 
y : = l  
CDMT I NUE 
IF (J.GT.FSIL1 GO TO 40 
RTHP = RTflP t FLOAT iBUF ( I  1 ! f (FACTORllJI 
I = I + l  
J = J + l  
GO TO 30 
CONTINUE 
RCNVRT RTMP 
RETURN 
END 

THIS UTILITY FILE IS FOR THE SPR EDITOR PROGRAfl. 

FUNCTION ISKiPE(BUF, LIT, IPT) 
INTEGER PTR 
CHARACTER BUF ( i 1 tBLANK 
DATA B i A K  / '  ' /  
PTH = IPT 
COWTIlUE 
I F  ((PTR.GT.LHT) ,Oil. (BUF(PTRI,NE.BLANK!) GO TO 20 
PTR = PTR t. 1 
GO TO 10 
CONTINUE 
ISKIPB = PTR 
RETURN 
END 

THIS FUNCTION TESTS THE INPUT BUFFER FOR THE STRING 
'FILL' STARTING BT THE ELEHEMT POINTED TO BY IPTR.  

FUNCTiON IALL (IPTR) 
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CHARACTER BUF (80) , AAY, ELL, WYE, EMN,BNARK 
INTEGER TRU, FALS 
CORflON /INPUT/ LINLNT 
COKflON /ALPHAS!#YE,ENN,Qn~RK,BUF 
CONflON /LOGICS/ TRU, FALS 
DATA A A Y ,  EL? / ' A ' , ' L ' /  
I = IPTR 
IFLG = FALS 
IF (EUF(I).NE.AAYl GO TO 10 
! = ! + I  
IF II.GT.LINLHT1 60 TO 10 
I F  iEUF(I).NE.ELLl GO TO 10 
I = I + l  
I F  (i.BT.LINLflT1 6G TO 10 
IF [BUF(l).NE,ELL) 60 TO 10 
IFLG = TRU 

10 COHTINUE 
iALL = IFLG 
RETURlr! 
END 

C 
C tf)ft%tttrttfffft END OF IALL FUNCTIDN f%f~%t)t l ) t trf))f) i t t t i  

C 
FUNCTiON CAVOIL(CFV, V, IFIN! 

DItiENSION Cl(b1, C2!6), C3(6), C 4 ( 6 )  , P(7) 
DATA C 1  /0. , -I?. O5,-?96.398, -86.878, -157!. 06, -1533.70! 
DAiA C2 10. I -0.02245, -0.51 12, -. 15752,-2,77392 , -2.782271 
DATA CJ '0. ,0, 09395, ! ,0025,0.4707 3.36312,3.3649/ 
DATA C4 /0., 1.7692E-8, -1.07716E-7, -1.2817E-9,-l.8516E-7,lI 236tiE-7/ 
IFIN = 0 
VD = CFS - 10000, 
P(11 = O.D 
P!2)  = 2515. + 0.238WD 
P(31 = 5ii10, t 0.540tVD 
P(41 = 7058. + 0.b684Nl 
P ( 5 )  = 9565.  + 0.9058tVD 

i"7) = 11200. t 1.0bOb+VD 
ru,) = 10383. t 0 . ~ 3 2 ~ ~  

Do 10 1.1~6 
J = I  
I F  (V.LT.P(It11) GO TO ?O 

i 0  CUMTlNUE 
20 CAVtrIL = Cl(J1 t C2(J)*CFV + C3(J)+V .i C 4 ( J ) W C F V  

IF (V.GE.PI7)) CAVOIL = 8340. t 0.7900fV9 
IF (V.GE.P(7)! IFIN = 1 
RETURN 
END 

SUBROUTINE PREDCT 
C 
C t t f t Y t f ) t ) f t f t t ) f t t ~ ~ ~ t f f ~ f t t ~ ~ f ~ f t t f f ~ t t ~ ~ t ~ ~ ~ t t f ~ t f f ~ ~ f f t t ~ f ~ t f ~ f ~ t ~ ~  

C 
C 
C 

PREDICT LEACHING SCHEDULE FOR SPR SITES 
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5020 FORiAT(1H ,23HEKiEii FILE NAiiE FOR AUTSKED IHPUT) 

5021 IF1IEOF.NE.Ot THEE 
REWIND 5 
WRITE i5,5022! 
FORHilT(1H ,WHTHERE If NO DEFAULi FOR THIS FILE NAYE) 
60 TO 502Z 

READ (5,501 0, END=5021, IDSTAT=IEOF! OUTF IL 

502: 

ENDIF 
IF (OUTF ILL EL!. FRDFIL) THEN 

WRITE (5,50??l 
FORMATiiH ,41HAUTSKED INPUT FILE NHEE EUST BE DIFFERENT/ 

GO TO 5023 

SO?? 
t 32H i R O H  PREDICT OUTPUT FILE NAME) 

END!F 
OPEN ( 5 5 ,  F!LE=OUTFIL) 
REMIND 55 
DO 10 i=1,20 

t 0  CAVERNII)=I 
LUNTCi=5 
LUNT I =S 
dLDFIL=l 
NEWFIL=l 
IFLAS =I! 

R?l=G. 1333 
R22=0.066&7 
R31=0,3333 
R3!+!! ‘ 32.33 
CALL INPHIL (ERROR) 
COHFAC=CONFAC/iOO, +1, 

C 
C.. . . , . , . ,ASK FOR COflPUiING BND OUTPUT FUNCTIONS 
C 

WRITE (LUNTO, 9001 1 
REhD (LUNTI,Tl?l ,END=21, IOSThT=IEOF! hNSWER 

21 IF IIEOF.NE.0) THEN 
REWIND LUNTI 
SC TO i f 0  

ENDIF 
20 IF “GYER(lI.NE.NO1 GO TO l i 0  

C 
C, , . . , . , ,6ET CBVERN NU#PERS 
C 

JUtlP=l  
WRITE (LUNTO ,9002) 

30 #RITE iLU?iiO,J003i 
REAI (LUNTI ,9101 ,END=41, IOSTAT=IEOF) ANSUER 

4 1  IF (IEDF.NE.0) THEN 
REMIND LUNTI 
60 TO 8902 

END IF 
40 NUflCAV=O 

1=1 
50 I=ISCIPB (ANSWER,LLItlIT, i 1 
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bC 

7C 
7i 

81 

RO 
90 

100 
C 

I 

IF !I.GT,LLIHITl GO TO 6C 
NU#CAV=NUHCAV+ 1 
CAVERN(NUHCAVl= IDKODE(ANS#ER,LLIWIT, I ,EF:ROR) 
I F  !ERROR.E9.-11 60 TO 8901 
IF [NUtlWJ.LT.HRXCAV! GO TO 50 
IF (NU#CAV.LT,I) 60 TO 8902 
DO 70 J=l,NUHL'AV 

CONTINUE 
HRITE (LUNTO,90011 iCCIVERN(li1 ,K=i ,NUtlCAV) 
NRITE iLUfdTO19005i 
READ (LUNTI ,9101 ,EHD=Bl , IOSTAT=IEOF! ANSWER 
I F  (IEOF.ME.0) THEN 

REWIND LUNTI 
60 TO 90 

IF (CAVERNiJi.LT, 10l.OR.CAVERMiJ),GT.l~~) GO TO 8901 

ENDIF 

DO 100 J=l,NUHCAV 

L2WTI NUE 

IF (ANSWERil!.EQ.NOl 60 TO bO 

CAVERN!J) =CAVERNi!l-lO? 

C.. , . , . , , ,GET OUTPUT INSTRUCTIONS 
C 

110 CAVOUT=. TRUE. 
WRITE iLUNT0,90061 
RERD (LUNTI ,9101 ,END=!?i , IOSTAT=IEOFI ANSWER 

121 IF (:EOF.NE.OI THE& 
REWIND LUNTI 
Cd TO 131 

ENDIF 
120 IF [ANSWER ( 11. EQ. NO1 CAVOUT=. FALSE. 
' 10 SITOUT=. FCILSE. 

HRl TE (LUNTO1?0C7) 
READ (LUHT I , 9101 , END=i4I , IOSTAT=IEOF) RNSWER 

141 IF !IEOF.NE.OI THEN 
REWIND LUNTI 
60 TO 150 

ENDIF 
140 IF (ANSWER ( 11. EQ. YES) SITOUT=. TRUE, 
150 INCOUT=.FALSE. 

llRITE (LUNTO, 9009 
REMI (LUNTIlS101,END=lbl ,IUSTAT=IEOF) flNSWER 

161 IF (IEOF.NE,O) THEN 
REWIND LUXTI 
60 TO 170 

ENDIF 
160 IF (ANSYER(!),EQ.YES) INCOUT=.TRUE. 
170 I F  (.NOT.INCOUTI GO TO 200 
180 WRITE (LUNT0,9939) 

191 IF (IEOF.#E,O) THEN 
REWIND LUNTI 
60 TO 200 

READ (LUNTI ,?!01 ,END=1?1 , IO~T4T=IEOFI AN.S#ER 
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END I i 

I=ISCIPB (ANSWER! LL Itl IT , 1) 
IF (I.GT.LLIRIT1 60 TO 200 
JUnP=2 
i NCDAY = i M O D E  iANS#ER! LL I flIT , I ,ERROR) 
I F  (ERROR.EQ.-l) GO TO B90! 
I F  (IKCDGY.LT,l) 50 TO 71 

190 I=! 

9 .-. 
L ~ V  DO !050 I=1?20 

I F  f IACC(1 I 1) .EQ. -1. AND. IGCC (2, I ) .  EQ. 01 GO TO 3000 
3050 CONTINUE 

3000 #RITE(LUNT0,4000) 
%I!@ FOR/iAT(Iii,lH ,48HTHE DEFAULT DILlBRINE RATIOS IN STRGES R2 AND fi3? 

GO TO 229 

f 

f i l !  15% , 16HR2- 1 0. 13331 
i 15%, 19Hfi2-2 0.06467; 
f 15%,18HR3-1 0.3333/ 
t 15X118HR3-2 0 . 3 3 3 3 i i  

/,3?H DURING LEACHKILL HIDE ARE AS FOLLOYS:, 

t 3GHPRESS iiETlJRN FOR DEFAULT VALUE) 
NRITf (LUMTO 40 10 1 

READ (LUNTI ,4020, ENG=30iU1 IOSTAT=IEOF) R2! 
4010 FOR#AT(lil !10HR?-1 RATIO) 

4026 FORflAT (F 10.4) 
3010 IFIIEOF.NE.0i REWIND LUMTI 

WRITE ILUNTCI, 4020)RY 
klR I TE ( LUNTO ,4030 1 

4030 FORMT(1H ,10HR2-2 F:,?TIO! 
REAG (iUNTI ,4020,ENt!=3020, IOSTAT=IEOF 

3026 IF(iEOF.NE.0) REWIND LUNTI 
WRITE (LUMTO , 4020) R22 
idR 1 TE (LUNTO ,4040 1 

4040 FOHIAT(1H , l0HR3-1 RATIO) 
READ (LUNTI ,4G?O,END=3030, IOSTAT=IEOF 

3030 IF(IEOF.NE.O! REWIND LUNTI 
WRITE (LUNTD, 4O2il) R31 
HRITE(' UNT0,4050i 

4050 FORtlAT~lii ,10HR3-2 RATIO) 

R22 

R3 1 
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I F  (.NOT,CGVOUTI 60 TO 230 
ITEM'= ICNt100 
WRITE iLUNLP,9501) ITEHP 
iJRITE (LUNLP ,9502) 
ORITE (LUNLP, 9503)  
HRITE (LUNLP, 9504) 

230 CljRVOL= RACC ( ICURCV, ICN) 
CUROIL= RACE( ICUROV, ICM! 
IDAY= INIOAY 
EMDCRV= RRCC(IENDPVt7, ICN) 
ENDOIL= RACC(IEHD@V, ICN3 
V= ENDO ZL/ ! 000, 
IPOINT= 0 
IF1CCIVOUT) THEN 

M I T E  (LIJNLP, 95053 IDAY,CURVOL I CUR OIL 
X EX=-CUROIL 
WRITE (55, f 1 XI1 I CURVDL 

ENDIF 
CALL STORE(C~~RVOL,O. ,CURDIL,O, ,[I. IQAY,OI 

C 
CPfftftffftf f f f fQftfYffff#ffft))t) f tQtfttffQftSfff~Qff~ffff~fff~ 

C 
C CHECK TO DETERMINE IF THE CAVERN I S  TO BE INITIALLY IDLE 
C 

ISTG=l 
CALL ZIDLEiO! 

c 
CffftftfYrffRfffftff))tf)fffPftfZf)Ytfff~fftf~ffffffffffff~ffff 

c 
5 DETERNINE THE STRCiE 
C 
240 I?=  !8+IST6 

I F  (CURVOL ,IT, HACC(I?,ICNl) GO TO 260 
IF iCURVOL AT. RACC(IZ,ICN!~ THEN 

BIRITE ( 5 5  , Q) ISTG, I Zi. 
60 T6 250 

I ZER, IZER, I ZER, NCV 

ENFIF 
C 
C f t f f P f f t f P f t f B f # t Y f t W t f t P t i t f r f t i r f ) W ) f ~ ~ * Q ~ f f f f t f f t f f f f f ~ ~ f ~ f  

C 
i CALL THE HORKOVER SUBROUTINE 
C 

C 
C i t f t f t f f f ) O f t f Y f f f f ~ ~ ~ f f ~ t f f i f f t ~ t ~ t f f f t ~ f f f f f f f f ~ f f f f * f f f f ~ ~ f  

C 
C 
C 
r 

CALL HORKOR ( 12)  

DETERMINE I F  A FILL IS NECESSARY. 
B R N H  TO THE FILL SUllROUTINE NHICH PERFORNS THIS FUNCTION 

I F  ONE IS, THEN 

I F  (IACC(2,ICN) .El?. 2 .AND. ISTG .EQ. 3) 

I F  iIACC(2,ICN! .EBB 2 .AND, IST6 .EB. 5 )  
1 CALL FILL (26,29, CLINFAC) 

1 CALL FILL(27,30,CONFAC) 
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C 
C 
C 
c 

THESE ARE THE CALLS TO FILL THE CAVERN 
INTERHITTEtU FILL IS USER SPECIFIEC. 

IF AN 
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C 

BOG 

500 

520 
500 

650 

DO 400 IC=I,NUtiCAV 
ICN=CAVERN( ICI  
IF (IACC(IACT,ICNI.NE.-l) GO TO 400 
iOTCA11=TOTC!WtCAVVOL (1, ICN) 
TOTOII=iOTOIL+OILVOL(i, ICN) 

CONTINUE 
IDAY=IN I DAY 
WRlTE (LUNLP,95171 IDAY ,TOTCAV,TOTOIL 
HORDER ( 1) = IDAY 
IPOINT= 2 
flORDER(IPO1NT) = 100001100 
DO 600 IC=l,NUHCBV 

I F  IIACC(1,IC) . I€ ,  -1) GO TO 600 
DO 520 J=1,28 

IF IITI?!E!J,IC) .LE. flORDER!IPOINT-l)) GO TO 520 
IF (ITIHE(J,ICI .GT. flORDER(IPO1NT) 1 60 TO 500 
HORDER ( IPOINTi = ITIHE (J , IC) 

CONTINUE 
CONTI HUE 
IF i HORDER(IP0INTi .EQ. l0iJO011001 GO TO 650 
IPOINT= IPOINTtl 
60 TO 500 

PO 800 ICNT=?, IPOIMT 
IPOI NT= IPOINT- 1 

TOTOFL= 0.0 
BPR = 0.0 
DO 700 IC=l,MUtiCAV 

IF (IACC(1,ICl .NE. -1) 60 TO 700 
DO 670 J=2,28 

IF (ITIflE(J,iCI .LT. HORDER(ICNT1) GO TO 670 
TEW1= HORDER(ICNT1 - WORDERiICHT-1) 
TE#P2= ITIflE(J,ICI - ITIflE(J-1,IC) 
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RATIO= TEHPl/TE!iP? 
T C T C W  TOTCAV + RATIO+(CAVVOL(J,IC! - CAVVOL(J-l,IC!) 
TOTOIL= TOTUIL + RATIO*lOILVOL(J,ICI - OILVOL(J-1,iCI 1 
TOTOFL= TOTOFL + OILFLGiJ, IC! 
BPR = BPR i ERNFLO(J,IC) 
6@ TO 700 

670 CONTINE 
700 CONTItiUE 

ITEHP= flORDER(1CNi-11 i. 1 
MITE i LUNLP , 95201 ITEflP ,HORDER i I C N T )  , !OTCAV, TOTOIL, 

* TOTOFL,BPR 
800 CONTINUE 
PO0 IF (.NOT.INCOUTI GO TO 5 ! l 0  

C f ) f f f B f ) f f f ) f f i P f t t ) f ) ~ ) ) f f ) f ~ ~ ) ~ ) ~ ) f f f ) f * f ~ f ~ ) f ~ ) f ~ f ) f * ) ~ ~ f ~ f f f f f f f ~ ~ ~  

C.. ...... ,OUTPUT SITE INTERVALS 
C f ) f t f ) f ) f t f ) f * I , f f f f f ) ~ ) f f ~ ~ f ) ~ ) f ~ f ) f ) * ~ ) ) * f f ~ f ~ f ) + ) f ~ f f ) ) f f f ) f f f ) f ~ f ~ f  

WRITE (LUNLP, 9521 i 
HRITE (LUMLP195?2i 
WRITE (LUNLP , W 3 !  
WRITE (LUNLP195?4I 
WRITE 1LUNLP19525I 

C 
C.. ...... .PFIIldT INiTIAL CONDITIONS 
C 

TOTCAV= 4. 
TOTOIL= 0, 
DO 1000 IC=l,NUflCAV 

IF (IACC(IbCT,IC).NE.-l) 60 TO 1004 
TOTCAV=TOTCAV+CbVVOL (1, IC! 
TOTO!L=TOTOILtOILVOL~l, IC1 

1000 CONT! NUE 
!DAY= i N 1 D N  
SAVOIL= 0.0 
WHITE (LUNLP,951El IDAY,TOTCAV,TOTOIL 

1050 TOTCAV= 0. 
TOTOIL= 0. 
IF ( (IDAY+INCDAY! .LT. NOHDER(IPO1NTIi GO TO 10Ei.i 
INCDAY= KORDER(iPO1WTI - IDAY 

1086 IDAY= IDAY t INCDRY 
DG 1200 IC=l,WUflCBV 

IF (IACC(1,IC) .NE, -11 GO TO 1200 
DO 1100 J=2,2E 

IF ( iTIHE(J,IC) .LT. IDAY) 60 TO 1090 
TEtlPl= IDAY - ITIME(J-1,ICj 
TEHPP ITIflE(J,IC1 - ITINE(J-I,!CI 
RATIO= TEHPIITEHPZ 
IF (RATIO .LT. 0.0) HNIO= 0.0 
TOTCAV= TOTCAV t CAVVOL(J-1, ICj 

TOTUIL= TOTOIL + OILVOL(J-1, iC) 

GO TO 1200 

f + RATIO, (CIIVYDL f J , IC) - CAVVOL (J-1, ICf I 
? + RATIO~(OILVOL(J,IC) - OILVOL(J-1,IC)) 

1090 IF (J .EL XI THEN 
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TOTCAV=TOTCAV+RACC (25 ICI 
TOTOIL= TOTOIL + F I N O I L  ( I C I  

ENDIF 
1106 CONTINUE 
1200 CONTINUE 

DELOIL= TOTOlL - SAVOIL 
OILRAT= DELOILiF_LGAT ( INCDAY) 
SAVO I L =  TUTU1 L 

C 
C, . . . . . . , . OUTPU? S I T E  INTERVAL 
C , .  

C 

C 
C.. , . , . . . .TERi l INATE 
C 

WRITE (LUNLP ,9524) IDAY, TOTCAV, TOTOIL, DELOIL, GILRAT 

!F (IDAY ,LT. HORDERi IPOINTI )  GO TO 1050 

13?0 CLOSE ( 1  I 
CLOSE (21 
I F  ( PRDF I L. EB. 'OUTPUT ' I OPEN ( 6 ,  FILE. ' OUTPUT ' 1 
CLGSE(55) 
RETURN 

C 
C.. . . , . . 
C 

ERROR flESSAGES 

8901 !RITE (LUNTO,9801) 

8902 WRITE [LUNTG,9802I 
60 T@ (30: 1801 ,JUF!P 

GO TO 1300 
C 
C. , , . , . . . .FORMATS 
C 
YO01 FORHAT ( I I U H D O  YOU N I S H  Ti! EVALUATE ALL ACTIVE CAVERNS?! 

t 10X,23H(Y OR N, DEFAULT = Y i  
f i 4 8 H  NOTE: ANSWER Y I F  YOU ARE GOING TO RUN AUTSKED! 

9002 FORHAT (50H ENTER THE CAVERN WUHBERS OF THOSE TO BE EVALUATED) 
9003 FORHAT ( 3 i H  (ANY OF THE SET [101, ..., 1?01I) 
9004 FfiRflAT ( i H  , I 3 , 1 9 1 4 1  
9 0 0 5  FORHAT (37H IS THE ABOVE DATA CORRECT? [YIN D : Y I )  
9006 F9RflAT (4SH DO YOU HAM! BREAKPOINT DATA FOR E K H  CAVERN?/ 

II 10X,23H(Y OR N, DEFAULT = Y)/ 
f 48H NOTE: ANSWER Y I F  YOU ARE GOIN6 TO HUN AUTEiKED1 

90117 FClRflAT i 4 l H  DO YOU WANT THE S I T E  BREMPOINT SUHHARY?/ 
f 10X,23H(Y OR I, DEFAULT HI) 

9009 F O R M T  ( 4 0 H  DO YOU #ANT A S I T E  INCREHENTAL SUHtlARY?/ 
f 10X,?3H(Y OR N, DEFAULT = ti!) 

9009 FORtlAT (3EH ENTER REPORT INCREHENT IN DAYS [ D : 9 0 l )  
9010 FORWAT ( 5 3 H  DO YOU WANT A L I N E  PRINTER L I S T I N G ?  [ Y / M  D:TERHINALI l  
9101 FORMAT (80Al! 
9501 FORflAT ( I I I I / / b H C A V E R N ,  14,12H BREAKPOINTS) 
9502 F O R A T  ( 5 2 H  DAY LEACH BRINE O I L  CAVERN O I L )  
9503 FORHAT (54i.I INTERVAL STAIjE FLOW FLOH VOLUflE VOLUME) 

I 9 5 0 4  FORMAT ( 5 4 H  -------_- ---_ ----_-- -----_- ---_--_ __-_.-_I 
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iF (NKOVER .EQ. 0) RETURW 
TEflP= FLGW 
FLO#= 0.6 

FLO#= TEHP 
ITEHP= IDAYtl 
IDA?= IDAYtWKOVER 
IF(CAVOUT1 THEN 

URITE(LUNLF, 101 ITEHP, IDAY 
XiZER=-l. 
WRITE ( 5 5 !  f 1 ISTG ITEflP, IDAV, X IZER, XI ZER, NCV 

CALL STORE (CURYGL! O, ,CUROIL, 0. ,o. , IDAY, WKOVER: 

END!F 
CALL ZIDLE(1) 

RETURN 
END 

10 FORti AT ( 1H + i5, !H- ,I4,3X, 3ilWIO 1 

C 
C f f f t f t f f f t f ) f f f f t f f f f ~ f t f f t f f f ~ f f t i ~ f f f ) f f ~ ~ t f ~ t f ~ f f t t f ~ ~ f f f f ~ f t  

i 
C 
C 
C 

SUBROUTINE BRINFL FINDS THE PROPER FLOW OF BRINE 
OEFEMDENT UPON THE DAY IN THE SCHEDULE AND USER INPUT 

SUBROUTINE BRINFL (FLOH, IDAV, LASTDY, !CN) 
CORKIN iBLGKli iACC(25,201, RACC(31,ZOj 
IFL= 1 

10 I1 = 3tIFL 
IF !IACC(I131CN1 .GT. IDAY 

IFL= IFLt1 
GO TO 10 

20 LASTL)Y= I A C C  1 11, I C N )  
FLOW = RF;CC( 1 1 ,  ICN) 
RETURN 
END 

f .OR,IACC(Ii,ICN) .IT. 01 GO TI! 20 

C 
Cf t f f f f f f f t t )Wf f t f€ t ) t t i fQf t t ) t f ) i )Y t t f f f f t~~ f f f f f~ f€ t f~~ f~ f~~~f  

c 
C 
C 
C 
C BREAKPOINT EVENT 
C 

SUBROUTINE OILDET DETERHINES THE PROPER OIL FLOM RATE 
AND AHOUNT OF OIL TO BE PLACED I N  THE CAVERN BASED ON 
lJSER !NPUT! THE LEACHING flODE, AND THE TIHE OF THE 

SUBROUT I NE 0 I LDET (R 10 I I, COHFAC 1 
LOGICAL CAVOUT 
INTEGER BELTAT 
CUHHON IELOKII lACC(25,20), RACC(31,20) 
COHHON IELOK21 CURVOL, DELCAV ,CUROIL, DELOIL,QOIL, IDAY, DELTAT 
COtiHDN /BLOK5/ FLOY,ICN, ISTG,IPOINT,IZER,NCV,R2l,R22,R31,R32 
DELOIL= 0,0 
ROIL = 0.0 
Q= FLOW 
I F  (IACC(2,ICN) .GT. 0 ,AND, !STG .NE. 3)  RETURN 
GO TO (70,70, lO,20,30,40,50l, IS16 
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10 DELOILZ [ ( (CURVOLtDELCAV)-RACC(2OlICN) II(RRCC(21 , I C N j -  
f RACC(20,ICN)1)*RlOIL - CUROIL 
IF (DELOIL .LE. 0.1 DELOIL = 0.0 
ROIL= DELOILjFLOAT (DELTATI 
GO TO 711 

20 QOIL= R21fB 
GI! TO 60 

30 BOIL= R22fB 
00 Tir 60 

40 BOIL= R31t0 
GO TO 60 

50 BOIL= R32tB 
60 DELOIL= OGILfFLOAT IDELTAT) /CONFAC 

IF ( ICUROIL+DEL@IL) ,LE. RACC(3,iCN) ! 60 TO 70 
DEL@IL= RACC(Z!ICH) - CUROIL 
QOlL DELOILfCO~FAC/FLO~T(DELTAT) 

7G CORTINX 
RETURN 
END 

C 
Cftt t f fQBfgt* i* f ) f t t t f f t ) tYf i iY)fE)f ) f )Ptf t~*f*~~Q**t f f f f t~f~ft~*  

C 
C 
C 
L1 

SUBROUTIiiE ZFRNT STORES AND PRIlTS OUT THE DERTIHENT 
INFORPMTION RENIRED FOR THE ESER 

SUFROUTINE ZPRNT(I2) 
LOGICAL CAVOUT 
iNTEGER DELTkT 
CHARACTERI2 LCHPHS ( 2  ,7 1 
COMROW /BLOKl/ iACC(25,20) RACC(31,211! 
COMHON /BLOK2/ CURVOL,DELCAV,CURO!L ,DELOIL,QOIL IDAY ,DELiAT 
EOtlflON /BLOK3/ CAVOUT ,LUNLF,LASTDY 
CDHROM /BLDK4/ LCHPHS 
CO14tlDW iBLDK5I FiOw I ICN, ISTG, IPOINT, I ZER ,NCV ,R21 , R22 $31 , R32 
CALL STORE (CURVUL, DELCAV,CUROIL I DELOIL ,ROIL I IDAY, DELTATI 
IT€#P= IDAY i I 
IDBY= I D A Y  f DELTAT 
CURVOL= CURVOL + DELCAV 
IF ( ABS (CURVOL-RACC ( 12 , ICN 1 1 , LT. I .  E-2) CURVOL=RACC [ I ?  1 CHI 
CUROIL= CUROIL t DELOIL 
IFICAVOUTI THEN 

BlRITE (LUNLP, 10) iTEtlP, IDRY, (LCHFHS (K !  I S T G )  , K=l I 21 

FLO=FLOW 
0 I L=QOIL 
WRITE(55,*) ISTG, ITEHP, IDAY ,FLO,OIL,NCV 

f FLOV, OOIL,CURVOL , CURDIL 

ENDIF 
IF (CURVOL .NE. RACC(I2,ICNl) CALL ZIDLE(11) 

RETURN 
END 

10 FURtlAT ( 1H , IS, 1H- , I 4 , 3 X  , 242 I F9.1 , F9,2 , 2F9.01 

C 
C * f R t f t f Y t t P Q f ~ f f f * f ) f ) i ) t ) f ) f ) t t ) ) t f f ) t ~ * ~ f t t ~ t * f ~ f t * ~ t ~ ~ t t ~ ~ f t ~ f * f ~ f  
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C 
C 
c 
f. 

SUBROUTINE ZIDLE PERFORK TEE REQUISITE STEP NECESSARY 
WHEN AN IDLE IS CGLLEO FOR BY THE INPUT DkTk 

SUBROUTINE ZIDLE ( I J  I! 
LOGICAL CAVOUT 
tNTEGER DELTGT 
CRHMDN IELOK2i CURVOL, DELCAV, CUROIL, DELOIL, QOiL, IDAY , DELTA? 
COMHON / B L O W  CGVOUT, LUHLF', LGSTDY 
COtWON /BLOK5/ FLOW, iCNt ISTG , IPOINT, I ZER,NCV,R21 922 , R31, R32 
CALL BRINFL(FLOU, IDAY ,LASTDY , ICN! 
IF (FLON .NE. 0.) RETURN 
EELTAT. LGSTDY - IUAY 
CALL STORE(CURVOL,0. ,CUROIL,O, ,O. ,IDAY,DELTGTI 
ITEtlP= IEkY + 1 
IDAY= IDRY t DElTAT 
IF iCRVOUTl THE# 

I J IJ=ISTG 
IF( I J I  , tiE.0; !JiJ=I JIJ+1 
#RITE(LUMLP,IO) IYE#P,IDRY 
WRITE ( 5 5 ,  *I I J I J , ITEKP, IDAY, IZER , I ZER, NGV 

ENDIF 

CALL BRINFL(FLO#, IDFiY ,tRSTDY, ICN) 
RETURN 
END 

10 FORHAY 1H ! 15,lH- I4  ,Xi, 4HIDLE! 

C 
C f ) t t ~ t f ) f t t t t f f ) f t ) t t Y t ) f t Q f i ) t ) f ) f t i ) t ~ f t ) ~ ~ f ~ t ~ * t ~ ~ t t t f ~ ) ~ ~ t ) *  

fi 
C 
C 
C 

SUBROUTINE FILL PERFORMS ALL OF THE STEPS NECESSARY 
TO FILL THE CRVERN WITH OIL 

SUBROUTINE FILL i Ib1I7, CONFAC) 
LOGICAL CRVOUT 
INTEGER IlELTdT 
CUMON /BLOKl/ IBCC(25,?0), hACC(3!,20! 
COIIHON /BL0K2/ CURVOL,DELCBV,CUROIL, DELOIL,OOIL, IDAY ,DELTGT 
COHtlON /BLOE3/' CAVOUT,LUNLP, LGSTDY 
COHHON / B L O W  FLU#, ICN,  ISTG, IPOINT, IZER, NCV,R21 , R22 ,R31 , E32 
IF (CUROIL ,GE. TVOLl RETURN 
QOIL= pACC(17,ICNl 
FLOW= FlOIL 
IF (FLOW ,EQ, 0.0) GO TO 15 
DELOIL. RRCC(I6,ICNl - CUROIL 
DELTAT= (DELOILtCONF4C)/FLDW t 1.0 
I F  (LGSTDY ,LT. 0) GO TO 20 
15= IDAY + DELTAT 
IF ( I5 .LE, LASTDY) 60 TO 20 
DELTAT= LASTDY - IDAY 
DEl,OIL= F L O W L O A T  (DELTATI /CONFAG 
GO TO 20 

15 DELOIL= 0.0 

10 TVOL= RACC(Z6,ICN) - 1.0 
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DELTAT= 1.0 

ITEHP= IDAYtl 
IDBY= IDAY t DELTAT 
CUROIL= CUROIL + DELOIL 
IFiCAVOUT) THEN 

WRITE (LIJNLP ,301 ITEflP, IDdY , FLOW, BOIL I CURVOL , CUR OIL 
FLO=FLOW 
0 IL=BD I L 
#RITE ( 5 5 ,  *I KTG, ITEHP , IDAY, FLO, OIL, NCV 

50 FORHAT ( 1H , IT , 1H-, I4J' 4HFILL ,F9.1 , F9.2,2F9. 0 i  

20 CALL STORE (CURVOL, 0. ,CUROIL, DELOIL ,ROIL IDAY , DELTAT) 

END IF 

IF iCUROIL ,GE. TVOLi RETURK 
IF (FLOW ,EB. 9.1 RETURN 
CALL ZIDLE((Ji 
GO T@ 19 
ENI) 

C 
C f f i * i % f f f f f W f f f f f ) f f f f ~ ~ f f ~ f f * f ~ f f i * ~ ~ f ~ f * ~ * ~ * ~ f ~ ~ ~ f ~ ~ ~ * ~ f ~ ~ ~ ~  

C 
c 
C FOR LATER PRINTOUT 
C 

SUBROLiTiNE ST@RE STORES ALL OF THE PERTINENT VALUES 

SUBROUTINE STORE (CURVOL, DE!CAV,CUROIL, DELOIL, BOIL, IDAY , DELTAT) 
INTEGER DELTAT 
CGHION /BLOK5/ FLOW, ICN,ISTG, IPOINT, IZER,NCV1R?1,R22,R31,R32 
COHRON / B L O W  CAVVOL (28,291 ,OILVOL (29,201 ,O!LFLO (28,201 , 
1 ITIkiE(28,20) ,BRNFL0(28,29) ,FINOI!(ZOI 
IPOIHT= IPOINT+l 
CAVVOL (IPOINT, ICNl= CURVOL+I)ELCAV 
OiL\jOL(IPOINT, ICN1= CURDILtDELOIL 
OILFIO(IPOINTl ICNI= BOIL 
BRNFLO(IPOINT, I C N 1 =  FLOW 
IT IME ( IPOINT , I CNI = I D A W E L T  AT 
FI NDIL ( I CN) = OILVOL ( IPOINT , I CN) 
RETURN 
END 

SUBROUT Z NE I HPH I L {ERROR i 
INTEGER ERROR, OUT, OLD 
iNTEGER TRU, FALS 
COllflON ILUNTSI INP, OUT, OLD, NEH 
C O M O N  /Bl.GKi/ IACCU#(25,20) , R4CiUPI(.3ll20) 
COHION /BLOK5/ FLOW, ICN IST6 , IPOINT, IZER, NCV ,R21 , R22, R31 ,A32 
COflHON /SITCH/ FACTflR, ISLIP 
DATA TRU, FALS /-1,0/ 
REWIND OLD 
READ !OLB,4??991 FACTOR, ISLIP 
MRITE (55 , 99999) FKTOR , ISL IP 
WRITE (55,?9993) R21 ,R22,R311 R32 
DO 10 KEY=1,29 

REOO (OLD,99999) (IRCCUfl(1,KEYl q1=11121 
READ (OLD,999971 ( IACCUH(1  ,KEY1 ,I=13,25) 
READ iOLD,99?96) (RACUUH(1,KEY) ,I=l,Bi 
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READ (OLil,99995) (RACCUM i I ,KEY 1, I = 9 ,  !6 1 
READ (OLD,999961 (RACCUt!(I,KEY), I=17,24) 
READ (OLD,99995) (RBCCUI((1,KEYl ,I=25,31) 
M I T E  (55,99992) 1 IACCUH ( I  I KEY 1 , I =  f ,121 
WRITE (55,99'?97) 1 I AGCUR ( I ,  KEY 1 , i = l 3  , 25) 
#RITE 155,99996) (RACCUM ( I ,  KEY , 1=1 ,8) 
#RITE (55,999963 lRACCU#(I,KEYI , i=9,161 
M I T E  (55 ,99996)  (RACCUH ( I ,  KEY 1 , I = l i  I 24)  
WRITE (55,99975) IRACCU#(I,KEY1 ,I=?5.,311 

10 CONTINUE 
E4ROR = FALS 

9 W 9 9  FORNAT (F6.2, 16) 
59998 FORMT (1216) 
99997 FORIAT (1.314) 
99996 FORKAT (8F9 .2 i  
$9995 FORMAT ( 7 F 9 - 2 )  
95993 FORf lAT(4Fl l .b)  

RETURN 
END 

c 
i 
C 
C 
C 
c 
C 
C 
C 
c 
C 
r, 
c 

THIS FUNCTION DECODES THE NEXT NON-BLANK STRING IN T I E  
INPUT BUFFER, 'BFR'. 
THE ARGUHENT, 'PTR', POINTS I0 THE NEXT ELEtiENT, IN THE BUFFER, 
TO BE USED. THE ARRAY, ' I T E I P ' ,  PROVIDES TERPORARY CH89ACTER 
STORAGE DURING THE PARSING --- EUST BE LARGE ENOUGH TO HOLD UP 
TO THE EkX tiUtiBER OF DIGITS ALLOYED AS qN INTEGER I N  THE HOST 
MCHiNE,  AT PRESENT, THE VARIABLE, ' M D G I T ' ,  IS LIMITEL! FOR 
A P D P l l  IMTEGER S I Z E  --- -32,768 TO +32,767 z=j 5 DIGITS. 

THE S I Z E  L I H I T  OF THE BUFFER IS IN 'ELMT', 

FUNCTiON IDKGDE(BFR, BFRLIT, IPTR, ERR1 
INTEGER BFRLHT, ERR, DI i iL t iT  
INTEGER INP, OUT 
IHTEGER TRI?, FALS 
CHARACTEii BFR ( 1) ,BLANK ,COI(tlA,SLASH ,SEtiIC ,CBLON,#INUS,PL~S 
DIMENSION ITEHP(10) 
COHMON ILUNTSI INP, OUT, OLD, MEki 

DATA ilINUS, PLUS / ' - ' , ' + I /  

DATA TRU, FALS /-1,0/ 
DATA DIGLtiT / 5 /  
DO 10 I=1,10 

ITEHP(1)  = 0 

DATA BLANK, c o t m ,  SLASH, SEHIC, COLON 1' y , y / * , y , , : v  

10 CONTINUE 
ERR = FALS 
HFLG = FRLS 
N I T  = IPTF 
NXT = ISCIPB(BFR,BFRLnT,NXT) 
IF [MXT.GT.BFRLflT) GO TO 90 
I F  (BFR(NXT1.EP.PLUS) GG TO 20 
I F  (BFR(MXT).NE,HINUS1 GO TO 30 
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R F L 6  = TRU 

WXT = NXT t 1 
I F  (NXT.GT.BFRLHT1 GO TO 90 

20 C O N I I Y U E  

c f f  F I R S T  tiUHBER *f 

30 CONTINUE 
JFTR = 1 
iF iNURTST(BFR(NXT)  , IVcIL!  ,EQ,FllLS! 60 TO 100 
I T E H P < J ? T R )  = IVAL 
NXT = NXT t ! 
JPTii = JFTR t 1 

C *f THE REST CF THE NUMBERS f f  

40 CONTINUE 
IF (NXT.GT.BFRLilT! GO TO 80 
I F  (NU#TST(BFR(NXT),iVAL).EQ.FBIS) 60 TO 60 
I F  ( JPTR.GT.D IG iBT)  60 TO 110 
ITEHF!JFTR)  = ?VAL 
IF iJPTR.NE.DIGLf lT) GO TO 50 
?F iflftCTST(ITEHF,JFTR).EQ.TRUl SO TO !1Q 

NST = WXT t 1 
JPTR = JFTR + 1 

50 CONTINUE 

TO 40 
60 CONTINUE 

IF ( BFR (NXT) . EG. BLANK 
f .OR.EFR(NXT) .ER,COKflA 
f .OR,BFR(NXTI.EB.SLASH 
f ,OR, FFR(HT,T! .EQ. SEHIC 
f .OR,BFR(NXi).EO.COLON) THEN 

GO TO 70 
ELSE 

EHD I F 
70 CONTINUE 

HXT = :iXT t ! 
90 CONTINUE 

!FTR = NXT 
JPTR = JPTR - 1 
IDKODE = IKNVRT(ITEMP,JPTR! 
IF (HFLG.EB,TRU) IDKODE = -iDKODE 
GO TLi 140 

61) TO 120 

C ** ERROR HESSAGES tf 
90 CONTINUE 

WRiTE (OUT,99999! 
GO TO 130 

N R I T E  (OUT, 99998) 
GO TO 135 

H R I T E  (OUT ,999973 
GO TO 130 

WRITE iOUT, 99996) 

100 CONTINUE 

110 CONTINUE 

120 CONTINUE 
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1X CONTiNUE 
ERR = TRU 
I P T R  = k X T  
IDKODE = 0 

140 CONTIRUE 
?9'?9? FORHAT i 3 5 H  INPUT ERRDR: NO CHARACTERS FOUND! 
98996 FORFIAT f t l H  FDRNAT ERROR: CHGRASTER i S  t i O T  I? NUHBERI 
99997 FOffHGT ( 4 4 H  RANGE ERROR: AiTEHPT TO ESCEE!! HAX i N X G E R )  
99996 FORKAT ( 4 %  FORMAT ERROR: CHAR IS NOT LEGAL I ,ELINITERl 

RElURN 
ENO 

c f f  IK t jVRT %f 

c 
C t S f K % f Y f f f t i f P P i % f ) f % f f f % ~ ~ ~ ~ f ~ f ~ f % f ~ ~ f ~ f f ) f f f ) ~ % ~ ~ i t ~ ~ ~ ~ f ) f f f  

c 
FUNLTION IKNVRTiBUF, DSIZi 

!WT€GER BiiFi!), DSI7 
i T W  = 0 
i = l  

10 CONTINUE 
I T W  = (IOfITtlP! t B U F I I i  
I = I + 1  
I F  ( I , L E . D S I Z !  GO TO 10 
IKNVRT = I T H P  
RETURN 
€143 

C #f RflCTST i f  

i ) ) t f ) ) ) K ) ) f ) ) f f 9 ) € ) 1 f 9 ~ f ) f ~ ~ ~ ) ~ f t ~ ~ t ~ ~ ~ * t ~ ~ f ~ K ~ ~ t K ) ~ ~ ~ s ~ % f ~ f  

c 
FUNCT!ON HACTST(ITE#P, NUH) 

INTEGER TRU, FALS 
%IHENSION H A X i N T ( l Q i ,  I T E W i I I  
I)ATfl M I N T  / 3 , 2 , 7  ,b ,7,0 ,O, 0 0 0/ 
DATA TRU, F A i S  i-I,Oi 
LMT = 5 
IGXFLG = FALS 
l P T A  = 1 
I F  (NUH.LT.LHT) GO TO 30 

10 CONTII4UE 
I F  ( I T E H P  ( I P T R l  . LT.#AXIHT i I F T R l  I THEN 

ELSE IF ( I T E H P  i IPTR)  . EQ, HAXINT(  IPTR)  I THEN 

ELSE 

GO TO 30 

60 TO 20 

RBXFLG = TRU 
60 TO 3G 

EWDE 
20 CONTINUE 

IPTR = IPTR t 1 
IF (IPTR.GT,NUK) 60 TO 30 
60 TO 10 

30 COMTINUE 
H N T S T  = WAXFLG 
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RETURN 
END 

r: )t NUHTST tt 

C 
C T H I S  FUNCTION RETURNF 'TB l iE '  IF THE ARGUMEWT ' ICHAR'  
C C2NTAINS AN ASCII D I G I T  I N  'O',..'?' . THE ARGUKNT ' I V A L '  
C WILL CONTAIN THE IWTEGER VALUE OF THE LEGAL D I G I T  FOUND IN 
i ' I C H M  ' . 
c 
c t f t f f f f f ) f t f ) f t W t t t i ? t t f ~ ~ t ) ~ t t ~ t ~ t t ~ ~ f ~ t t t ~ t ~ t f t f t ~ ~ ~ ~ f t t ~ f ~ ~  

c 
FUNCTION NUSTST i ICHAR,  IVALI 

iWTEGES FLAS 
IHTEGEII  TRU, FALS 
CHARACTER NUlitBS i iO1 , ICPAR 
DflTfi NUHjjS ! ' ( I '  ~ ' 1 ' , ' 2 ' ,  ' 5 '  , '4 ' , ' 5 '  , '6' , ' 7 ' , '8 ' , 'y'/ 
FLAG = F A L S  
I = !  

IF I ICHAR.EQ.NUKBS( I1 )  SO TO 2C 
! = I + l  
GO TO 10 

20 CONTINUE 
IVAL = I - 1 
FLAG = TRU 
GO TO 45 

!VAL = -1 
40 CONTIHUE 

t4URTST = FLAG 
RETlJR I4 
END 

iim TRU, FOLS / - i , w  

10 IF ( I . G T . 1 0 )  50 TO 30 

30 c o N i r w  

FUNCTION ISCIPB(BUF, LMT! I P T !  
INTEGER PTR 
CHARACTER BUF ( 1 
DATA BLANK / '  ' 

PTR = I P T  

IF ( (PTR.GT.Li lT 
PTR = PTR f ! 
GO TO 10 

26 CONTINUE 
ISCIPB = PTH 
RETURN 
END 

i0  CONTINUE 

, BLFIHK 

, O R ,  (BUF (PTR! , tiE, BLANK! i GO TO ?O 
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IMAGE EVALU 
TEST TARGET (MT-3) 

PHOTOGRAPHIC SCIENCES CORP8RABION 
770 BASKET ROAD 

P.0 .  BOX 338 
WEBSTER, NEW YORK 14580 

(7 1 6) 265- 1 600 



: SLAM NETNO8K DESCRIPTIOK OF STRATEGlC PETROLEUII hESERVE SCHEDUL1E;G 

I CilNTROL S'fBTEiIENTS 

; E S O U R C E S  AND GATES 
, 

RESOURCEIBRINE (0 )  ,C; 
RESOURCE/UDl OR J(GI , 5 ;  
RESOURCEIWG2(0i  !6; 

RESOURCEiDUM! 10001 !!: 
RESUURCEiHOLDl  i O i  , i ;  
RESOURCEIHIILD; i 0 )  , 3 ;  
RESOURCEiHOLD4iOi  ,4; 
G f i T C i 6 A T E i  ,CLOSE, 10; 
GATEIGATE2,CLOSE. !l: 
GUTEi"oAiE3 ,CLOSE , i 2;  
6RTEiGATE4 ,CLOSE: 13; 

H E S O U R C E i 0 1 L i 6 ~  ,2; 

I START OF NETUORI: ROUTING 
, 
: 
; 
: 

EAZH CAVERH U I T H  k T R I B ( 2 7 1 = 3  k R R I V E S  A T  T H I S  AWAIT NODE 
AN3 TtiEN I S  'SLWCEO I N  I T S  STRf iTING PLBCE I N  THE NETWORK 
V I A  THE BRANCHES FR!M THE ASSIGN NODE 61 BELOY. 

5 

: 
: 
: 

B DUHMY LAVERK #ITH A T R I B I 2 7 j : i  ARRIVES, AFTER A L L  CAlERNS 
HClVE BEEN PLACED, TO ALTER THE E R I I E ,  O!L kND WOREO'JER 
GEWLIRCES (WHICH ARE I H I T I A L L Y  ZERO1 T O  THEIR APPRnPRIUTE 

E:- 1 



VALUES, 

!F C4!rERYS A N A I T i ? i G  F 1  OR F2, RELEASE ORE 
GESTSOY DUflHY CAVERR 

ELSE !F CAVERNS A W A I T i N G  F3, RELEASE OHE 
DESTfiOY DUMNY CAVERW 

A C T ,  ,NNQ!3!, ET. C,ii3; 

ELSE i F  CkYERNS A W A I T i N G  L E X H I N G  AND T O i 4 L  B R I N E  kEQll!PE?lENTS 
FOk TYESE CAVERNS i s  L E S S  TPAN f lAX lN i iH  S I T E  E R I N E  FLOW, CALL 
SUERGUTIltF F'REVUE TO SEE I F  RNY CAVERN 6 P I N E  ;LO# RATES CAN SE 
INCREASED, THEh RELEASE CHE C4VERN ANL DESTROY CUR/Y C A V E R N ,  

ELSE I ?  CAVERNS A U A I T I M L  LEACHING,  RELEASE ONE 
DESTGIY G l ' # P ,  C W E R F i  
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: 
; 
: 

CAVERN CANNOT BE SCHEDULED. I F  OTHER CAVEFitiiS AWAIT S!IFlF LEACHING, 
RELEASE OKE 4NU SEND ?HE !.!NSCHEOIJLED Ct?VER? TB GATE1 TO BE HELD 
t!?i?IL GLL  CAVERNS A W A I T I N G  SUHP LEACHIWG ARE EBB?IINED. 

A C T ,  ,NNOid! ,NE.O,GTL:  
I 

C A V E R N  ZANHOT BE SCI iEDULE9 MD Y @  DTHER CAVERHS A W A I T  S U W  LE i rCH iKG.  
3PEN G P T E l ,  SEND!% Bi.L UNSCHEDULED Ck:!ERNS ?E A W A I T  HOLD4. : 

: fAFiiNS AWGIT ING SUMP LEACH! RELERSE ONE. 

EGON; 

kEGIW 5iJW LEACH; 

A C T ,  ATR!  ic ( 1 i : 

SUiT LEACH COflPLETED. EVENT DOES SDflE NECESSARY FEC.ORD K E E P i W  
AkD THEW C ' K L S  SUBh'Cii.!TI!iE RESTR? T@ E E l j i N  SCKEDULIKG OF LAVERWS 
AGAIh. 

EVENT , l , 1; 

SEND CAVERN TI1 NEXT STAGE OF DEVELOPtlENT. 

4CT,  , A T R I B  ( : i . ST.  -! . ,680; 
ACT, , A T R I E ! Z j , G T , - i .  , W l ;  
A C i :  ,ATR! f i (16 )  , G T ,  -1. , G G b ;  
U C T , , k T R i B ( l B ) , G T , - l .  , G O 7 ;  



ACT , i i ? R i B  i 2 O i .  6 T ,  - i .  ,EN4; 
K T ,  , A T R I 2 ( ? ! ! . G T s - 1 .  ,EOB: 
A C T ,  , A T R I B  i231. GT. - I .  ,EN&;  
~ C T , , A T R I a ( 2 l i . G T . - l .  ,GO?; 
B C T l 1 R T R I E ! 2 : ! . G i . - l .  ,EKE; 
ACT,, ,E9; 

I 

: B A I T  FDP Y O 1  
I 

W1 dWA!Ti51,#!1 % I;!; 
EQ E V E N T , ? ;  D E T E R E  1 N E S  WOR t J l V E R  T I M E  
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BCT,  , G T R I P i 2 4 i  . G T . - l .  ,609;  
ACT, ,UTRIB !?6 !  , G T , - l .  ,EN8; 
ACT, , 1E8; 

W3 AWAIT i .51 ,NOl  OR 3/1; 
E 2 1  EVENT,21 ;  

A C T , H T R I P ( 6 1 ;  
E ? 2  EVENT, 22; 

AWA i T ( b 1 , WO?/ 1 ; 
i23 EVENT, 23; 

G C T , A T R i B i S ) :  
E 2 4  EVENT, 24: 

R W A I T i 5 )  ,NO1 OK Z l :  
i25 EVENT, 2 5 ;  

ACT , G T R i  P (61 : 
E2b EVENT 26 , 1 : 

PCT, , A T R I B \ ? O I  . G i .  - 1 .  , E M ;  
A C T ,  , A T R I B  ( ? i  ) .GT,  -1. I 609; 
ACi,,RTRIB(?31.6T.-l.,ENb: 
P C T , , A T E I e ( ? 4 i . G T . - l .  ,GIJ3; 
A C T , , d T R i e ( Z b i . G T , - ! ,  , E N ;  
ACT, , , E9; 

EN4 ENTER,J;  

: CFiVERNS A b i f i I T i M G  3!L F I L i I I i G  !F1 OR F2)  ARE E E L 9  HERE R k D  
; 

1 

ARE RELEASEP OtG A T  II TIME.  

: EVENT 54 DETERBIWES IF THERE iS SUFFICIEb!T O I L  FLOW R V A I i A E i L E  FOR 
: S i H E D U L i N G  OF O I L  FIiLlNG i)F C M R N .  

E54 E7ENT , 54, l :  
I 

: 
i 
: 
; ARE EXA i i lHED,  

CAVERN CANNOT EE SCHEDULED FOii F i  O I l  FfLLINS. OTHER CASERNS A M i T  
F1  rJi! F 2  f i IL FILLING, RELEASE ONE AND SEND THE UNSCHEDULED CiiVERM 
T O  GATE? TO PE HELD U N T I L  A L L  CAVERNS A W U I T i N r j  F 1  OR F 2  O I L  F!LL!EI6 

i 

ACT , , ATR! P i30) . EQ, -! .9ND.?l!.IQ i I i , NE . ( I ,  FRlG: 
ACT; 

OPE!{ , GATE2:  
CLllSi,  GATE;, 1 : 

Y 

: 
; 
; 

CAVERN CANNOT BE SCHEGULEIi FOR F l  O I L  F I L L I N G  AND NO OTHER C!?VERNS 
d i 4 4 I T  FI OR FZ O I L  F I L L I N G .  CAVERNS M A I T  F.2 O I L  F I L L I N G ,  RELEASE 
ONE AN3 SEND U N S C H E N L E D  CAVERN TO AUAI! i iO i I i , .  

f 

ACT, , ATRIB (301 , EQ. - i . AND. tlt4D (3) . NE. ii , FRl ; 
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; 
; 
: 
: 
; 

CAVERN CANHOT BE SCHEDULED F@R F 1  OIL F I L L I N G  AND NO OTHER CbSERNS 
A M I T  F: OR F2 OR F3 OIL F I L L I N G .  CAVERNS AWA!TING LEACH, RELEASE 
OhiE AND SEND UNSCHEDULED CAVERN TO A k f A I T  HOLD1. I F  TOTAL BRINE FLclltJ 
NEEDED FOR A L L  CAVERNS !S LESS THAW S I T E  WA#IMU?l E;RINE CALL PREdlJE 
TO SEE I F  ANY CAVERN B P I N E  FLOWS CIIN BE INCREASED. 

! 

A C T , ,  R T R I B  !30 I. EQ, - 1. AND. NNLJ (4 1, NE. 0 ,FEZ: 
> 
; 
j 
: T O  AWAIT HOL21. 

CAVERN CANNOT BE SCHEDULED FOR F1 O I L  F I L L I N G  AND NO OTHER CAVERNS 
AUA!T it OR F2 03 F3 OIL F I L L I N G  OR LEACH. SEND UNSCHEDULED CAVERN 

1 

ACT, , G T H I B ( 3 0 I  .EQ, - 1  , W t ;  

: CAVERN SCHEDCLED FOR F1  OIL FILLING 
I 

ACT,,,OFl; 
F R l  A ALTER, HOLD: i 1; 

A W A ! T ( l l : ~ , G A T E 2 ;  
A C T , ,  ,H01; 
ALTER,ZOLD3!1; 

GOOH , 1 : 
A C T , , K ~ ( f l ) , G E . N N ~ S C ! l ) , A L ~ :  
ACT i 
EVENT :hi): CciLLS SliBROUTINE PREVUE 
ALTEE,HOLD4/1; 

K!, I ,  HE 1 ; 

A C T ,  1 , E M ;  

ALLOCATE B f i i N E  AN3 O I L  FLONS FOR F1 OIL F ILL !NG 

&it? I T (21 , OI 1 i,Y X ( 2  1 I ; 
bUR!TrP) , B R I N E i X X ( 2 0 )  ,!; 

iF ZfiViRtIS A W A I T  F i  OR F2 O i i  F I i L i N G ,  RELEASE ONE 

ACT, ,?#Q i 1 i I NE. O,FRB; 

I F  NO CAVERNS A W A I T  F! OR F? OIL F I L L I N G  BUT CAVERES 9WAIT F J  
O I L  F I L L I N G ,  RELEASE ONE. 

ACT, ,NKQi3 i  .biE.O,FRC; 

I F  ND ZAVERHS M A i T  i l  OR F ?  O i l  F3 O I L  F I L L I N G  BUT CAlJERkS A W A I T  
LEACH, RELERSE ONE. 

ACTl,NNa14j,NE.0, iRD; 

ti0 CAtrERWS A P l A I T  OIL F I L L I N G  OR LEACH B C T I V I T I E S ,  CONTINUE 

ACT,, ,GB; 
FRB A L T E H , H O L D l / l ;  
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APPENDIX C 

CDC NOS PROCEDURE FILE 

This appendix contains a listing of the procedure file which is used 

on the CDC time-sharing system at SNL to execute the program SPRSKD. 
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APPENDIX C 

CDC NOS PROCEDURE FILE 

This appendix contains a listing of the procedure file which is used 
on the CDC time-sharing system at SIL to execute the program SPRSKD. 

BSLAM is the FORTRAN-compiled program SLAM; BSPRSKD is the 

FORTRAN-compiled program SPRSKD; and NETWRK is the network input file to 

SLAM. The version of SLAM used by SNL utilizes overlay structure with 

EILE2 as the primary file in this structure. Overlay structure may not 
be necessary on other computers. 

.PROC,SPRSKED. 
REWIND, * . 
GET,BSPRSKD/UN=DKBUCHA. 
GET,BSLAM/UN=DKBUCHA. 
GET,NETWRK/UN=DKBUCH. 
NOEXIT. 

ONEXIT. 
RETURN,BSLAM. 
RENAME, BSLAM=NSLAM. 
LIBGEN,F=BSPRSKD,P=YYYSLIB. 
LDSET(MIIP=SBX/YYYYM,LIU-YYYYSLI~,USEP=BL~KD~,USEP=BLOCDT,PRESET=O) 
LOAD(BSLAM) 
NOGO. 
FILEl. 
REVERT. SCHEDULE PROGRAM TERMINATED NORMALLY 
EXIT. 
REVERT,ABORT. RUN ABORTED 

LIBEDIT,P=BSLAM,N-NSLAM,I=O,B=BSPRSKD,L=O. 
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APPENDIX D 

SAMPLE SPRSKD INPUT/OUTPUT 

This  appendix is  provided t o  i l l u s t r a t e  a sample i n t e r a c t i v e  se s s ion  

between t h e  u s e r  and SPRSKD. The n a r r a t i v e  p o r t i o n  d i scusses  t h e  inpu t s  

r equ i r ed ,  and t h e  a c t u a l  computer ou tput  fo l lows .  The n a r r a t i v e  

d i scusses  each input  as the reade r  fol lows along us ing  t h e  output  l i s t i n g .  

A SPRSKD sess ion  is i n i t i a t e d  on SNL's computer by e n t e r i n g  t h e  

command BEGIN, ,  SPRSKED. (SPRSKED i s  a CDC/NOS procedure f i l e  and i s  

l i s t e d  i n  Appendix C . )  A l l  u s e r  i npu t s  are underl ined and preceded with 

a ? prompt. When a RETURN key e n t r y  is t h e  only requirement t o  e n t e r  t h e  

proper  information,  e . g .  t h e  d e f a u l t  case, then  no inpu t  is shown j u s t  

t h e  ? prompt. 

Tn response t o  t h e  BEGIN, ,  SPRSKED command, SPRSKD d i s p l a y s  a menu 

(see page D - 1 5 ) .  This menu i n d i c a t e s  t h a t  t h r e e  subprograms a r e  

a v a i l a b l e  (EDITOR, PREDICT and AUTSKED), and t h a t  t h e  u s e r  has  t h e  opt ion  

t o  select any of them. I f  t h e  u s e r  is s t a r t i n g  from s c r a t c h  t o  develop a 

s i t e  schedule ,  then  i n i t i a l  d a t a  must be en tered  i n t o  EDITOR. The output  

of EDITOR is then used by PREDICT t o  develop ind iv idua l  cavern 

schedules .  F i n a l l y ,  t h e  output  of PREDICT is used by AUTSKED t o  develop 

a schedule  f o r  an e n t i r e  s i te .  r : I '  

The example used i n  t h i s  appendix is t h e  development of a two-cavern 

s i te .  Host input  is s imilar  t o  t h a t  which is requi red  t o  develop a 

l a r g e r  s i te ,  such a s  14 caverns a t  Big H i l l .  (Note t h a t  t h e  output  

L i s t ing  is intended t o  be p r i n t e d  on 15-inch wide paper . )  

I n  t h i s  example an i n i t i a l  f i l e  w i l l  be  developed by EDTTOR, so 2. is 

s e l e c t e d  from t h e  main menu. The program next d i s p l a y s  "SPR Schediile 

Ed i to r  Program Version Four" and "Enter input  f i l s  name or p r e s s  r e t u r n  

i f  c r e a t i n g  new f i l e "  (see Page D - 1 5 ) .  H e r e  t h e  r e t u r n  is  pressed ( t h e  

d e f a u l t )  because a new f i l e  i s  t o  be c r e a t e d .  I f  an e x i s t i n g  EDTTOR f i l e  

D - 1  



is t o  be changed, then  t h a t  f i l e  must be, made a v a i l a b l e  i n  t h e  local. f i l e  

space be fo re  SPRSKD is  a c t i v a t e d .  That f i l e  name would then  be en tered  

i n  response t o  EDITOR'S f i r s t  i n t e r r o g a t i v e .  For our  example h e r e ,  t h e  

name of t h e  new f i l e  t o  be c rea t ed  by EDITOR is SAMPLE. Thus, SAMPLE i s  

en tered  a s  t h e  output  f i l e  name f o r  t h e  next  i n t e r r o g a t i v e .  

The next  ques t ion ,  "AJ,TER CAVERN VALUES?" mus t  be answered yes t o  

a c t i v a t e  t h e  change r o u t i n e  i n  EDTTOH. This  change r o u t i n e  inc ludes  

prompts t h a t  ask f o r  t h e  requi red  d a t a  e n t r y  (page D-16). I d e n t i f i c a t i o n  

of caverns i s  l imi t ed  t o  t h e  numbers 101 through 120. This  series w a s  

chosen t o  be compatible wi th  o t h e r  SPH sites. A s  noted a t  t h e  top  of 

page D-16, t h e  number 2 was entered  i n t e n t i o n a l l y  t o  invoke t h e  error 

message. Af t e r  en te r ing  t h e  proper  number, 101, t h e  u s e r  i.s asked i f  t h e  

cavern is t o  be de le t ed  ("DELETE CAVERN # lOl?").  This  seems 

inappropr i a t e  a t  a t i m e  when c r e a t i n g  is t h e  only cons ide ra t ion .  

However, as t i m e  moves forward and t h i s  cavern is completed, then  it w i l l  

be necessary  t o  d e l e t e  it. A t  t h i s  t i m e  no is en te red .  The d e l e t e  may 

he  invoked with a yes. 

A t  t h e  next  prompt, "ENTER? OR OP'1'// OR ALL: (DEFAULT = ?, FOR HELP 

--I_. 0 = EXIT),"  t h e  u s e r  is expected t o  e n t e r  t h e  necessary  d a t a  i n t o  t h e  

f i l e  SAMPLE i n  seven s t e p s .  A t  t h i s  point- t h e  d e f a u l t  w i l l  d i s p l a y  t h e  

d a t a  e n t r y  f i e l d s  a s  i l l u s t r a t e d  next  on page D-16. Data may be entered  

by en te r ing  t h e  and then t h e  corresponding da ta  i n  seven s t e p s  o r  

t h e  u s e r  may e n t e r  AtT, and then be prompted f o r  t h e  seven d a t a  f i e l d s  one 

a t  a t i m e .  The seven d a t a  f i e l d  OPT#'s p l u s  t h e  t h r e e  o t h e r  OPTC's a r e  

explained below. 

This  is a l s o  t h e  p o i n t  i n  t h e  EDlTOR program a t  which changes t o  an 

e x i s t i n g  d a t a  f i l e  may be made. The user may c a l l  t h e  necessary  OPTC's 

and e n t e r  changes as r equ i r ed .  To r e t a i n  e x i s t i n g  d a t a  i n  any OPT#, 

e n t e r  t h e  d e f a u l t  ( p r e s s  j u s t  t h e  e n t e r  key) .  
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0 

" 1 

" 2 

" 3 

*' 4 

*'5 

" 6 

'* 7 

" A l l  

"1 

Exit*' - To ex i t  from t h i s  subrout ine .  

Mode + FOV" - Modes are: 0 = l e a c h / f i l . l ,  L/F; 1 = leach- 

t h e n - f i l l ,  LTF; 2 = i n t e r m i t t e n t  leach  then f i l l ,  I / F .  

FOV = f i n a l  o i l  volume. 

END VOLS" - The t o t a l  cavern volume a t  t h e  end of each 

development s t a g e  - sump, sump/chimney, 1st reverse ( R E V l ) ,  

2nd r eve r se  (REV2-1, REV2-2) and 3rd r eve r se  (REV3-1, 

REV3-2). 

Current  Vols" - Current  cavern volume and current-  o i l  

volume. When s t a r t i n g ,  of course ,  t h e s e  a r e  zero .  

Workovers" - The amount of downtime ( i n  DAYS) t o  do a 

workover a t  t h e  end of each development s t a g e .  

BPR Schedule" - This  provides  f o r  t h e  b r ine  product ion 

rates dur ing  development and o i l  f i l l .  Up t o  n ine  entri.es 

may be made. 

I / F  O i l  Vols" - This  is used t o  d e f i n e  t h e  i n t e r m i t t e n t  o i l  

volumes when t h a t  mode is s e l e c t e d  for d a t a  f i e l d  1 above. 

O i l  F i l l  Rates" - For f i n a l  o i l  fi.11 or I / F .  

1 through 7" - When t h i s  op t ion  i s  s e l e c t e d ,  t h e  program 

automat ica l ly  sequences through t h e  above seven s t e p s  

d i sp lay ing  c u r r e n t  va lues  i n  t h e  d a t a  f i e l d s  (which a r e  

d e f a u l t  va lues  i n  t h i s  example wi th  a newly c rea t ed  f i l e )  

and then d i sp lay ing  prompts f o r  input  of new va lues .  This  

is t h e  proper  response t o  t h e  nex t  prompt f o r  i n s e r t i n g  

o r i g i n a l  d a t a  i n t o  a l l  f i e l d s .  For changing d a t a  i n  any 

spec i , f i c  d a t a  f i e l d ,  the number of t h a t  f i e l d  would be t h e  

proper  response t o  t h e  nex t  prompt. 

Opt Help" .- This  w i l l  r e d i s p l a y  t h e  d a t a  f i e l d s  menu. 

is a l s o  t h e  d e f a u l t .  

This  

With t h e  r eques t  "NODE??" d a t a  e n t r y  begins  wi th  t h e  leaching  mode. 

The d e f a u l t  mode i s  L/F, b u t  for t h e  sample h e r e ,  t h e  l e a c h - t h e n - f i l l  

mode (LTF) is chosen by e n t e r i n g  a 1. "FOV??" - t h e  f i n a l  o i l  volume, is 

t h e  nex t  input  r eques t .  It has  a 10,000.00 MB d e f a u l t .  For our sample 
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here, the FOV is changed to 11500 MB. (Note the warning which is issued 
for values above 10,000 KB on page D-16.) 

A default workover schedule is displayed next and the user is asked 
if the stage endvolumes are to be recomputed. Since the endvolumes €or 

the sample problem have not been entered, the response to this question 

is yes. The default endvolumes are displayed and redisplayed at the top 
of page D-17. Following these displays, the individual endvolumes are 

sequentially displayed along with prompts to allow changing as desired. 
The new endvolumes are entered one at a time as illustrated on page 

D-17. Since the caverns in the sample are developed with only two 
reverse stages, the inputs for numbers 6 and 7 are the same as input 

number 5. The endvolumes selected for this sample problem are as follows: 

- 470 UB 

- 2770 MB 

- 6094 MB 

9578 MR 

12800 MB 

12800 MB 

12800 PfB 

This is the total cavern volume at the end of sump 

development and replaces the .OO MB as the default 
sump volume. 
Total volume at the end of sump/chimney. (Replaces 

the 3574.20-MI3 default.) 

Total volume at the end of first reverse (REV1). 

(Replaces the 5892.60-MB default.) 

A number between those used in 3 (REV11 and 5 (REV2-2) 
to satisfy the program. There used to be a workover 
at this point so the program requires data here at 
REV2-1. (Replaces the 8191.45-HB default.) 

Total volume at the end of 2nd reverse (REV2-2). 
(Replaces the 10215.45-MB default.) 

Since the cavern is fully developed at the end of 

Rev2-2, there is no further leaching. Steps 6 and 7 

are left, in the program jn case a three-reverse system 
needs to be investigated. (Replaces the 12880.00-MI3 
default. 1 

Same comment as for 6 .  
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"CCV 21" - t h e  current cavern volume, and "COV ??"  - t h e  cu r ren t  o i l  

volume, are t h e  next r eques t s .  Since t h e  u s e r  is s t a r t i n g  a new cavern, 

both t h e  current cavern volume (CCV) and t h e  c u r r e n t  o i l  volume (COV) are 

.OO MB. ( I n  each case t h e  d e f a u l t  was used.)  This  opt ion also permi ts  

r e s t a r t i n g  a cavern f o r  a c u r r e n t  volume o t h e r  than  zero .  

The previous ly  d isp layed  d e f a u l t  workover schedule  is displayed 

aga in .  For t h e  sample case, a d i f f e r e n t  workover series is  inpu t .  

Therefore ,  seven entries are made i n  response t o  t h e  fol lowing prompts: 

"I11 ?" 

"#2 1" 

"I13 ?'* 

"I14 ? ** 

"115 ? ** 

" t 6  ? *' 

"I17 1'' 

- 10 Days. 

- 10 Days. Af t e r  sump/chi,mney. (Replaces t h e  20 days d e f a u l t . )  

- 15 Days. Af t e r  1st reverse ( R E V 1 ) .  (Replaces t h e  20 days 

A t  t h e  end of sump. (Replaces t h e  0 day d e f a u l t . )  

d e f a u l t . )  

I 0 Days. Af t e r  REVP-1 because no workover is planned. (REV2-1 

is used i n  t h e  l e a c h / f i l . l  mode.) 

- 15 Days. Af te r  completion of second reverse (REV2-2) .  This  is 
t h e  end of cavern development. (Replaces t h e  20 days 

d e f a u l t .  

-- 0 Days. Af te r  REV3-1. 

- 0 Days. Af t e r  REV3-2. (Replaces t h e  20 days d e f a u l t . )  

Next, t h e  b r ine  product ion r a t e  schedule  (BPRS) i n  thousands of 

bbl /day i s  requested a s  on page D-18 ("BPRS="). The l i n e  "BPRS=" through 

t h e  l i ne  "#1?" a r e  next  d i sp layed .  The d e f a u l t  va lue  of b r i n e  product-ion 

r a t e  is  150 MBD. Since t h e  average design flow rate is 17.5 HBD f o r  Big 

H i l . 1  caverns ,  t h a t  ra te  w i l l  be used. I€ t h e  d e f a u l t  b r ine  product ion 

r a t e  is n o t  t o  be used ,  as i n  t h i s  example, then  t h e  des i r ed  ra te  along 

with its number of days is s e q u e n t i a l l y  en te red .  When va lues  f o r  one 

t i m e  i n t e r v a l  a r e  en te red ,  a prompt is d isp layed  f o r  t h e  next. i n t e r v a l  

u n t i l  t h e  e n t r y  wi th  t h e  *, des igna t ing  cavern completion, has  been 

made. Note t h a t  t i m e s  en te red  f o r  each i n t e r v a l  a r e  t o t a l  days from 

beginning of sump development. The b r i n e  product ion rate.  schedule ,  

displayed on page D-18 and fol lowing,  r e f l e c t s  t h a t  t h e  sump w i l l  be 



developed at 50 MBD f o r  95 days. At the end of 95 days the cavern volume 
is calculated to be 421 MB. At that time the second well in the cavern 
will be opened (since coalescence will have occurred), and the flow will 
be increased to 85 MBD. The 85 MBD in the two-well configuration can be 
accomplished at the same raw water manifold pressure as 50 MBD in one 
well. The intent of the 85 HBD for varying lengths of time will permit 
using the workover rigs continuously without taking caverns off -line. 

This will result in different-sized sumps but this is corrected in 

sump/ahimney development by going to similar total volumes in a l l  

caverns. The BPRS is entered as follows: 

50,95 This means 50 HBD for 95 days. 
85.103 - -  85 MBD from day 95 through day 103. 

175.392 -- 175 MBD through day 392. 

0.480 - 0 MBD through day 480 to illustrate that zero flow may be 
programmed into the schedule at any time. 

175,* - -  175 MBD for the remainder of the time. 

The program will discontinue calculations for each stage of cavern 

development when the previously defined endvolume for that stage is 
reached regardless of whether the days required corresponds t o  that 

defined above. 

The next prompt, page D - - l 8 ,  is for the final oil fill rate, for 

which the default value is 50 MBD. Again, since Big Hill design was for 

17.5 MBD oil fill rate, that is used in the sample. At this point, data 
have been entered in the seven data fields of "Editor" for cavern 101. 
At the next prompt, 0 is entered to exit the menu (pages D-2, 0-3, and 

D - 1 6 )  and return to the prompt for the ID of the next cavern. The next 
cavern is entered as 102. When the "DELETE CAVERN #102??" prompt is 
answered NO, then all the data entered in Cavern 101 are now duplicated 

in Cavern 102 .  It is easier to go into the 102 data €ile and change 
endvolumes and the brine production rate schedule than to enter all 
data. Again, referring back to the information required in the seven 
data fields (see page D-16). one may find the numbers of the data fields 
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i n  which changes a r e  t o  be made f o r  Cavern 102. W e  want t o  change t h e  

sump, sump/chimney and REV1 endvolumes, so we enter a 2 and t h e  program 

d i s p l a y s  t h e  endvolumes s t o r e d  f o r  Cavern 102, page D-19. (These are t h e  

same a s  a r e  s to red  f o r  Cavern 101.) After  t h e  endvolumes are d isp layed ,  

they  may be changed one a t  a t i m e  by e n t e r i n g  new numbers as shown on 

page D-19. Note t h a t  t h e  f i r s t  t h r e e  endvolumes were changed by inpu t s  

and t h a t  t h e  l a s t  fou r  were Left  unchanged by us ing  t h e  d e f a u l t .  Af t e r  

t h e  l a s t  endvolume is changed t h e  prompt aga in  asks  i n  which of t h e  seven 

d a t a  f i e l d s  are changes t o  be made? To change t h e  b r i n e  product ion r a t e  
schedule  (BPRS), 2 is en te red .  The program responds with t h e  d a t a  s to red  

i n  t h e  BPRS f i l e .  This  is  t h e  same information copied from t h e  d a t a  

inpu t  f o r  Cavern 101. Again, t h e  ope ra to r  is given a chance t o  change 

each e n t r y  l i n e  by Line. The sump development a t  50 WBD f o r  95 days 

r e p e a t s  for Cavern 102 so t h e  d e f a u l t  is used. For s t e p  two, t h e  85 MBD 

from day 95 through 138 is  entered  and r ep laces  t h e  BPRS used f o r  Cavern 

101. This  is entered  by 85,138. The cavern is t o  be completed a t  a BPRS 

of 175 WBD. To i n d i c a t e  t h a t  t h i s  is t h e  Last e n t r y  i n  t h e  BPRS f i e l d ,  

t h e  * is used. The w a s  en te red  without  t h e  comma so t h a t  t h e  e r r o r  

message would be d isp layed .  F i n a l l y ,  t h e  1 7 5 , *  was en tered  which EDITOR 

understood. 

The d a t a  opt ion  r eques t  l i n e  is d isp layed  again asking i f  more 

changes t o  Cavern 102 are d e s i r e d .  Since a l l  c o r r e c t i o n s  have been made, 

a 0 is entered  and t h e  n e x t  cavern t o  be  added i s  reques ted .  I f  another  

cavern were en te red ,  it would have t h e  same d a t a  i n  i t s  f i l e  a s  Cavcv-n 

102. S ince  two caverns are s u f f i c i e n t  for this  sample, t h e  d e f a u l t  is 

entered  and a r eques t  for a " F i l e  Postview?" is d isp layed .  This  r eques t  

is  answered by e n t e r i n g  YES. (See page D-20.) The r eques t  t o  view 

caverns is entered  and t h e  response i n d i c a t e s  t h a t  2 o f  20 caverns are t o  

be developed by d i sp lay ing  a l l  d a t a  for Caverns 101. and 1 0 2 ,  and by 

i n d i c a t i n g  18 caverns a r e  i n a c t i v e .  (See pages D-20 and D-21.) The u s e r  

is next asked,  "Done wi th  EDITOR?" Answer YES. This  completes t h e  

s e s s i o n  with t h e  EDITOR subprogram i n  SPRSKD, and t h e  u s e r  is n o t i f i e d  

t h a t  t h e  file conta in ing  a l l  t h e  requi red  d a t a  is c a l l e d  SAMPLE (see page 

D-21). 
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The main menu is d isp layed  aga in  and a t  t h i s  p o i n t  PREDICT is 

s e l e c t e d  by en te r ing  2. The prompt is f o r  t h e  inpu t  f i l e  name from t h e  

EDITOR subprogram, so t h e  e n t r y  is SAMPLE a s  i l l u s t r a t e d  on page D-22. 

The next prompt is f o r  a "Fils Name For PREDICT Output." By i n p u t t i n g  a 

f i l e  name h e r e  t h e  output  is saved i n  a f i l e  by t h a t  name, t hus  saving 

t h e  t i m e  of having it p r i n t e d  on t h e  screen. The f i l e  can be p r i n t e d  

l a t e r  when it is necessary t o  exit, from SPRSKD. The PREDICT output  f i l e  

has  been named PREOUT f o r  t h i s  i l l u s t r a t i o n .  The next prompt i s  t o  

a s s ign  a "F i l e  Name For AUTSKED Input." This  is entered  as AUINPUT.  

PREDICT next q u e r i e s ,  "Do You Wish To Evaluate  A l l  Active Caverns?" The 

n o t e  displayed a t  t h i s  p o i n t  r e q u i r e s  t h a t  t h e  ques t ion  be answered yes 

i f  AUTSKED is t o  be run. I f  a l l  caverns are n o t  evaluated by PREDICT, 

then  t h e  input  t o  AUTSKED w i l l  inc lude  only  those  evaluated by the 

running of PREDICT dur ing  this se s s ion .  Here t h e  d e f a u l t  is set t o  

provide t h e  yes inpu t .  F i l e  AUINPUT provides  AUTSKED wi th  ind iv idua l  

cavern schedules .  The breakpoin t  prompt m u s t  be answered ~ e s  a l s o  so 

that. AUTSKED can ope ra t e  on a l l  caverns s imultaneously.  Again t h e  

d e f a u l t  is yes. The next  two prompts a r e  answered yes so t h a t  t h e  output  

can be examined i n  t h i s  Appendix. (Normally t h e s e  two ques t ions  would be 

answered wi th  the  d e f a u l t  which is E.) A l l  PREDICT output. is shown on 

pages D-26 and D-27 fol lowing completion of t h e  i n t e r a c t i v e  s e s s i o n  wi th  

SPRSKD. The PREDICT subprogram runs very quick ly  b u t  d i s p l a y s  no output  

i f  an output  f i l e  name has  been previous ly  assigned.  

Af te r  PREDICT completes i t s  c a l c u l a t i o n s ,  t h e  main menu i s  displayed 

aga in  (see page D-22) and 3 is s e l e c t e d  t h i s  t i m e  t o  run AUTSKED. The 

f i r s t  prompt asks  f o r  t h e  "Name Of The AUTSKED Input  F i l e  Froin PREDICT." 

This  f i l e  name i s  en tered  a s  AUINPUT. The prompt then asks  for t h e  "Name 

Of The AUTSKED Output F i l e . "  This  f i l e  name is  entered  as AUOUT, and 

s t a n d s  f o r  t h e  f i n a l  schedule  or product  we des i r ed  when w e  s t a r t e d  t h i s  

procedure at s t e p  7 i n  t h e  main menu. The AUOUT f i l e  i s  i l l u s t r a t e d  a t  

t h e  end of t h i s  Appendix. 

AUTSKED prompts f o r  t h e  fol lowing:  
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1. 

2. 

3 .  

4. 

5 .  

6 .  

7 .  

8 .  

"Maximum Brine Flow For Site." 1400 MBD is used here since it 

is the design value for Big Hill. 
"Maximum Oil Flow For Site." 220 MBD is used because it is a 
Big Hill design value also. 

"Maximum Brine Flow (Default) For Caverns." (There is a warning 
that it must exceed 40 MBD to produce valid predictions.) This 

will permit caverns to receive up to the default amount as a 
maximum in the event that the maximum brine flow for the site 
falls below the value specified in 1 above. Another Big Hill 
design value is entered here 175 WBD. 
"Use Default Brine Flow For All Caverns?" The default of yes 
here means that the maximum flow to all caverns is that Listed 
in item 3 .  If no is entered, then the user has an opportunity 
to specify the maximum value for each cavern later. 

"Maximum O i l  Flow (Default) For Caverns." This input affects 
oil limits the same way item 3 affects brine limits. 175 MBD is 
the design maxiAmum oil flow per cavern. 
"Use Default Oil Flow For All Caverns?" Similar to item 4 .  

"Enter Number Of Workover Rigs." Enter the number of workover 
rigs that are available during site development. The example 

here assumes two rigs will be available. Therefore, 2 is 

entered. 
"Priority Choice." 

a. "Shortest Time Remaining" - this is an automatic priority 
setting that AUTSKED assigns during its computations. 
b. "User Input Priority" - this permits the user to assign 

priorities. In the sample case, spacing between wells at the 
bottom of the hole was used. 

c. "Cavern Number Minus 100" - this wi.11 automatically finish 
Cavern 101 first, 102 second, etc. For our sample case, 
priority 2 was selected. 
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9 .  "Do You Want A Clock For Each Cavern?" This option permits the 
user to view the difference between the individual cavern 
development time calculated in PREDICT and the time required to 

complete each cavern in AUTSKED. This difference is more 
apparent as nore caverns are added. In our sample the clock 

option was selected, but with only two caverns the effect of the 
clock is not very apparent. 

10. "Do You Want A Cavern/Oil Volume Tabulation A t  Each 

Breakpoint?" This option lists the total cavern and oil volumes 

f o r  each cavern at each time breakpoint and also the totals for 
the entire site. 

11. "Do You Want Zero Flow Rates Maintained (l!) Or (g) Dependent On 
Max Site Flow Utilization?" In our sample case we use some zero 

flow time in EDITOR and PREDICT. This is recognized in PREDICT 

as "idle" time. However, in AUTSKED we ask the subprogram to 
depend upon maximum site flow utilization. As a result, Cavern 
101 is completed in 718 days instead of the 806 days that 

PREDICT calculates. The 88 days of zero flow o r  idle time that 

was input into EDITOR (from day 392 to 480) is overridden by 

AUTSKED. Tf YES is selected i.n the sample problem, then the 
site demand f o r  maximum brine flow does not override the request 

f o r  idle time, and Cavern 101 is developed in 806 days. 

12. "Enter Project Start Date" (see page D-23). We use 07/01/87 for 
our sample problem. 

13. "Scheduling Options." Option 1 will permit AUTSKED to run 

through completion of the site. Option 2 permits the user to 

stop AUTSKED at any future date and to reassign priorities. We 

select 2. 
14. If option 2 is selected, then the user must input the "Number Of 

Days" on which priority changes will be made. In our sample, 
- 150 days is selected. For subsequent changes, the total number 
of days from the start of leaching must be used. 

15. "Enter Cavern Priorities." l=highest, 2=next, etc. No input is 
required here. 
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16. "Enter P r i o r i t y  For Cavern 101." We e n t e r  1 here .  

17. "Enter P r i o r i t y  For Cavern 102." W e  e n t e r  2. 
18. "Would You Like An Echo O f  Your Input  And The Option To Make 

Changes?" Yes was s e l e c t e d .  The echo is i l l u s t r a t e d  on page 

D-24, and shows t h e  inpu t s  a s  given by t h e  u s e r .  Since t h e  echo 

is more than  a sc reen  f u l l ,  it is divided i n t o  t h r e e  s e c t i o n s  

and r e q u i r e s  p re s s ing  t h e  RETURN key t o  cont inue.  

19 .  Hake a choice from the menu (see page D-24). Since every th ing  

is as w e  had reques ted ,  s e l e c t i o n  1 6  is  chosen and t h e  program 

begins  t o  execute .  

20, 21. "Enter Cavern P r i o r i t i e s . "  The program s t o p s  a f t e r  150 

22 

23 

days t o  permit  the u s e r  t o  change t h e  p r i o r i t i e s  ass igned t o  

each cavern.  The p r i o r i t y  f o r  Cavern 101 is changed t o  2, and 

for Cavern 102, t o  1. See page D-25. 

Scheduling opt ion  is aga in  d isp layed  and opt ion  2 is t h e  

intended choice.  However, t h e  u s e r  a n t i c i p a t e s  t h e  next  

ques t ion  and e n t e r s  375 by mistake.  The program responds wi th  a 

"Bad Input" e r r o r  message and t h e  u s e r  e n t e r s  2. 
"Enter Number Of Days." This  is t h e  t o t a l  number of days from 

day 1, n o t  t h e  l a s t  p r i o r i t y  change day. The u s e r  e n t e r s  375. 
This  sequence (S teps  20 through 22) is repeated one more t i m e  

and t h e  u s e r  selects development complet,ion by e n t e r i n g  a L a t  
t h e  l a s t  oppor tuni ty .  See page D-25. 

The program completes i t s  c a l c u l a t i o n ,  and t h e  main menu is 

d isp layed  once again.  The ex i t  choice,  4, is s e l e c t e d  and t h e  schedule  

c rea t ed  by AUTSKED is w r i t t e n  t o  t h e  f i l e  AUOUT. 

To review t h e  d a t a  t h a t  was s e l e c t e d  as inpu t  for t h i s  sample 

exercise, see t h e  EDITOR f i l e  on page D-20. This  lists a l l  of t h e  d a t a  

f o r  Caverns 107 and 102 and states t h a t  t h e  o t h e r  18 caverns are 

i n a c t i v e .  Next, p r i n t  ou t  t h e  f i l e  PREOUT which con ta ins  t h e  d a t a  i n  

PREDICT. This  f i l e  i s  p r i n t e d  ou t  s t a r t i n g  on page D-26 and cont inues  t o  

t h e  page D-27. The Caverns 101. and 102 breakpoin ts  provide a l l  t h e  d a t a  

needed by AUTSKED. The s i t e  breakpoin ts  on page D - 2 7  of t h e  Attachment 

D-11 
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are shown as examples of data available in PREDICT, and indicate how long 
it would take to develop the site provided there are no changes in 

schedule, i.e., zero flow time is not overridden by AUTSKED. They also 
list total cavern and oil volumes, average daily oil. flow and brine 
production rates. The final listing, Site Summary on page D-27 indicates 
total cavern and oil volumes, oil use and average flow during each 90 day 
interval. These data are listed at 90-day i.ntervals because that is what 
the user requested when inputs were given to PREDICT. 

Finally, the output from the AUTSKED subprogram is printed from the 
AUTSKED output file AUOUT. This output follows the PREDICT output 
(starts on page D-28). The file starts with a review of some of the 
input data, and a legend to explain the letters and numbers used in the 

listing . 

The first listing is in pairs of lines because we asked for the 

cavern clock option. The first line contains the date, the number of 
days from day 0, the brine production rate for Cavern 101 and its 
development stage and finally the brine production rate for Cavern 102 

and its development stage. The cavern clock on line two lists the 
development day from PREDICT that corresponds to where that cavern is in 

its development. If a cavern is delayed in AUTSKED due to constraints, 
the day number on line one will, continue with the real clock, but the 

cavern clock will stop. The cavern clock will resume when cavern 
development resumes, and the difference between the day number on line 
one and the cavern clock will indicate how many days the cavern was 
off-line or not being developed. If it is necessary to go back to EDITOR 

and change zero flow times, water flow rates o r  oil flows at some day 
into the schedule, then cavern clock time must be used when figuring 

where to enter the change in EDITOR. 

The total time f o r  site development is shown to be 772 days on page 
D-30. This is 34 days less than PREDICT calculated per pages D-26 and 

D-27. The difference between the cavern clock and the number of days 
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from day zero (start of site development) is due to the fact that the 
AUTSKED subprogram overrode the idle time that was entered into EDITOR 
and PREDICT for Cavern 101. There is another consideration that affects 

this difference, and that is the oil fill rate of Cavern 102. PREDICT 

indicates a completion time of 742 days for Cavern 102. This is based 
upon a final oil fill rate of 175 MBD for 54 days. However, since the 
entire site can flow only 220 HBD of oil at any time and since Cavern 
101, which is being filled at a rate of 175 HBD, has higher priority than 

Cavern 102, only 45 MBD of oil are available to fill Cavern 102 until 
Cavern 101 completes filling. This results in the 30-day difference 
between the cavern clock and the time from PREDICT. 

The next information on page D-30 includes statistics for variables 

based on observation. These data are calculated from the cavern 

completion times calculated in PREDICT. (718 days for cavern 101 and 772 
days for cavern 102.) These values are self explanatory. 

The statistics for time-persistent variables pertain to the 

intermittent oil fill mode. Since our sample illustration is for the 
leach-then-f i1.1 mode, these statistics do not apply. Tn the intermittent 
oil fill mode, these statistics would apply to the first oil fill period. 

The remaining information on page D-30 defines the various files 

used in the program. Note that there is no file 2 and that F2 is used as 
final fill for the leach-then-fill mode. Therefore, File 3 does not 
apply here. (It is used in the intermittent oil fill mode.) 

On pages D-31 and D-32 printouts for each of the five files listed 
on page D-30 are displayed. TNOW is the time that the table is printed. 

QQTIH is the last time the file was accessed. These printouts are all 
for data contained in the files at the end of the run where the time is 

772 days. These files may be used as diagnostic during the run but at 
the end of the run they are all empty and of no value. The Resource 
Statistics listed on page D-32 provide the statistical data defined for 
each of the four resources numbered and labeled. 



The nex t  l i s t i n g  t i t l e d  table number 1, pages D-32, D-33, and D-34, 

def ines  the t o t a l  s i t e  brine, f low r a t e  (B) , the t o t a l  s i te  o i l  f low r a t e  

( O ) ,  t h e  t o t a l  s i t e  cavern volume ( C ) ,  and t h e  t o t a l  s i te  o i l  volume 

(V). These a r e  ins tan taneous  va lues  a t  ten-day i n t e r v a l s .  These d a t a  

are p l o t t e d  on page D-35. Note t h a t  t h e  d u p l i c a t e s  i n  t h e  r i g h t  column 

mean t h e  p a i r s  of letters l i s t e d  have t h e  same values  on the p l o t .  One 

of t h e  letters is p r i n t e d  on the p l o t  b u t  t h e  o t h e r  is n o t ,  simply t o  

avoid o v e r s t r i k i n g  t h e  two letters.  

The f i n a l  l i s t i n g  on page D-36 inc ludes  t o t a l  cavern and o i l  volumes 

for Cavern 101 i n  columns one and two; t h e  same f o r  Cavern 102 i n  columns 

3 and 4 ;  and s i te  t o t a l s  i n  columns 5 and 6. 

T h i s  completes t he  sample h t e r a c t i v e  s e s s i o n  us ing  SPRSKD. 



/beuin,,sprsked 

******A*** HENU *******X**** 

1. E D I T  OLD S I T E  F I L E  OR CREATE NEW S I T E  F I L E  USXNG EDITOR 

2 .  DEVELOP INDIVIDUAL CAVERN SCHEDULES USTNG PREDICT 

3. DEVELOP S I T E  SCHEDULE USXNG AUTSKED 

4 .  EXIT FROM PROGRAM 

ENTER NUMBER O F  CHOICE 
1 1  

S P R  SCHEDULE EDITOR PROGRAM 
VERSION FOUR 

ENTER I N P U T  F I L E  NAME OR P R E S S  RETURN 
I F  CREATING NEW F T L E  

? NEW S I T E  F I L E  WILL BE CREATED 
ENTER OUTPUT F I L E  NAME 

? Sample 

NEW F T L E  SAMPLE WILL BE CREATED 

ALTER CAVERN VALUES??(Y/N,  N=DEFAULT) 
? Y  

YES 
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CAVERN I D #  ??(DEFAULT=NO MORE) 

RANGE ERROR: MUST BE [ 101 TO 1.20 1 
?L 

CAVERN I D #  ??(DEFAULT=NO MORE) 

I D #  = 101 
1101 

DELETE CAVERN# 101 ??(Y/N, N=DEFAULT) 

NO 
?I! 

ENTER ? OR OPT# OR ALL:(DEFAULT=?,  FOR HELP ---- O=EXIT)  
? 

0 E X I T  
1 -_--- MODE + FOV 
2 --- - -  END VOLS 
3 ----- CURRENT VOLS 
4 WORKOVERS 
5 -___-  BPR SCHEDIJLE 
6 _____- I / F  O I L  VOLS 
7 ---I- O I L  F ILL RATES 
ALL ----- 1 THRU 7 
? ----- OPT HELP 

ENTER ? OR OPT# OR ALL:(DEFAULT=?, FOR HELP ----- O=lZXIT) 
?all 

ALL 

THE LEACH MODE IS L / F  

MODE ?? < O = L / F ,  1=T,TF, 2=I /F>(DEFAULT=NO CHANGE) 

THE NODE I S  LTF 
?1 

FOV = 10000.00 MB 

FOV?? (DEFAULT=NO CHANGE) 

11500.00 MB 
WARNING: MUST BE < OR = TO F I N A L  CAVERN VOLUME 

111500 

THE NEW WORKOVERS ARE: 
SUMP SUMP-CH REV1 REV2-1  REV2-2 REV3-1 REV3-2 

0 20 20 0 20 0 20 DAYS 

DO YOU WANT THE STAGE ENDVOLUMES RECOMPUTED?? 
(Y/N, N=DEFAULT) 

?E 
YES 
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THE NEW ENDVOLUMES ARE: 
SUMP SUMP-CH REVl REV2-1 REV2-2 REV3-1 REV3-2 

.OO 3574.20 5892.60 8191.45 10215.45 12880.00 12880.00 MB 

ENDVOLUMES = 
SUHP SUMP-CH REVl REV2-1 REV2-2 REV3-1 REV3-2 

.OO 3574.20 5892.60 8191.45 10215.45 12880.00 12880.00 NB 

PRESS RETURN FOR NO CHANGE 
Ill ? 

1 4 7 0  

%2 ? 
470.00 MB 

? 2770 
2770.00 MB 

113 ? 
1 -  

1l4 ? 
? 9573 

#5 ? 

6094.00 MB 

9578.00 MB 

? 12800 
12800.00 MB 

C6 ? 
? 12800 
12800.00 HB 

ll7 ? 
? 12800 
12800.00 MB 

ccv = .oo MB cov = .oo MB 

CCV??(DEFAULT=NO CHANGE) 
? 

.oo MB 

COV??(DEFAULT=NO CHANGE) 
? 

.oo MB 

WORKOVERS = 
SUMP 

0 

PRESS 
111 ? 
?lo 

?lo 

10 DAYS 
ll2 ? 

10 DAYS 
113 ? 

1 1 5  
15 DAYS 

SUMP-CH REVl REV2-1 REV2--2 REV3-1 HEV3-2 
20 20 0 20 0 20 DAYS 

RETURN FOR NO CHANGE 



114 ? 
? O  

0 DAYS 
85 ? 

15 
? 15 DAYS 
- 

86  ? 
? O  

0 DAYS 
.if7 ? 
0 
? 0 DAYS 
- 

BPRS = 
150.00, * 
PRESS RETURN FOR NO CHANGE 

1) 1 ? 
? 50,95 

If 2 ? 
? 85,103 

50.00, 95 

85.00, 103 
11 3 ? 

? 175,392 
175.00, 392 

# 4 ? 
? 0,480 

# 5 ? 
? 175,* 

.OO, 480 

175.00, * 
FINAL OIL FTLL RATE = 50.00 WB 

FILL RATE??(DEYAULT=NO CHANGE) 
1 1 7 5  

175.00 ME 

ENTER ? OR OPT# OR ALL:(DEFAULT=?, FOR HELP ---- O=RXIT) 

0 
?O 

CAVERN ID# ? ?  (DEFAULT-NO MORE) 

ID# = 102 
1102 

DELETE CAVERN# 102 ??(Y/N, N=DEFAULT) 

NO 
? 

ENTER ? OR OPT# OR ALL:(DEFAULT=?, FOR HELP ---- O=EXIT) 

2 
12 
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ENDVOLUMES = 
SUMP SUMP-CH REV1 REV2-1 REV2-2 REV3-1 REV3-2 

470.00 2770.00 6094.00 9578.00 12800.00 12800.00 12800.00 MB 

PRESS RETURN FOR NO CHANGE 
IC1 ? 

1 6 7 9  

c2 ? 
12710 

679.00 KB 

2710.00 KB 
83 ? 

? 6092 

IC4 ? 
6092.00 HB 

? 
9578.00 KB 

%5 ? 
? 
12800.00 WB 

IC6 ? 
? 
12800.00 HB 

IC7 ? 
? 
12800.00 KB 

ENTER ? OR OPT# OR ALL:(DEFAULT=?, FOR HELP ---- O=EXIT) 
5 

? I  

BPRS = 
50.00, 95 
85.00, 103 
175.00, 392 

. O O ,  480 
175.00, * 
PRESS RETURN FOR NO CHANGE 

IC 1 ? 
? 

50.00, 95 
IC 2 ? 

? 85,138 
85.00, 138 

IC 3 ? 
? 175* 

IC 3 ? 
? 17!5,* 

INPUT ERROR: INCORRECT REAL FORMAT OR CHARACTER 

175.00, * 
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ENTER ? OR OPT# OR ALL:(DEFAULT=?, FOR HELP ---- O=RXIT) 

0 
? O  

CAVERN ID# ??(DEFAULT=NO MORE) 

FTLE POSTVIEW??(Y/N, N=DEFAULT) 
2 

?Y 
YES 

ENTER CAVERNIS OR ALL: ?a 
101 IS ACTIVE 

MODE IS LTF 

ccv = .oo MB 

cov = .oo HB 

FOV = 11500.00 WB 
BPR# 1 = 50.00, 95 (MB/DAY ,LASTDAY#) 
BPRII 2 = 85.00, 103 (HB/DAY,LASTDAY#) 
BPRI 3 = 175.00, 392 (PfB/DAY,LASTDAYH) 
BPR# 4 = . 00, 480 (MB/DAY ,LASTDAY#) 
BPR# 5 = 175.00, * (HBIDAY, LASTDAY#) 

OIL FILL RATE = 175.00 WB 

SUMP SUMP-CH REVl REV2-1 REV2-2 REV3-1 REV3-2 
EVS = 470.00 2770.00 6094.00 9578.00 12800.00 12800.00 12800.00 WB 
DELAYS = 10 10 1s 0 15 0 0 DAYS 

102 TS ACTIVE 
MODE IS LTF 

ccv = .oo UB 

cov = .oo UB 

FOV = 11500.00 HB 
BPR# 1 = 50.00, 95 (UB/DAY ,LASTDAY#) 
BPR# 2 = 85.00, 138 (MB/DAY,LASTDAY#) 
BPR# 3 = 175.00, * (MB/DAY,LASTDAY#) 

OIL FT1.L RATE = 175.00 MB 

SUMP SUMP-CH REVl REV2-1 REV2-2 REV3-1 REV3-2 
EVS = 679.00 2710.00 6092.00 9578.00 12800.00 12800.00 12800.00 WB 

DELAYS = 10 10 15 0 15 0 0 DAYS 

103 IS INACTIVE 

104 IS INACTIVE 
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105 IS INACTIVE 

106 IS INACTIVE 

107 IS INACTIVE 

108 IS INACTIVE 

109 IS INACTIVE 

110 IS INACTIVE 

111 IS INACTIVE 

112 IS INACTIVE 

113 IS INACTIVE 

114 IS INACTIVE 

115 IS INACTIVE 

116 IS INACTIVE 

117 IS INACTIVE 

118 IS INACTIVE 

119 IS INACTIVE 

120 IS INACTIVE 

DONE WITH EDITOR??(Y/N) 

**** EDITING COMPLETED **** 
SITE FILE WITH CHANGES IS SAMPLE 

********** HENU A*********** 

1. 

2. DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT 

EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR 

3 .  DEVELOP SITE SCHEDULES USING AUTSKED 

4 .  EXIT FROM PROGRAM 

ENTER NUMBER OF CHOICE 
1 2  
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ENTER INPUT FILE NAME FROM EDITOR 

ENTER FILE NAME FOR PREDICT OUTPUT 
? sample 

(DEFAULT =OUTPUT, I.E. THE TERMINAL) 
? preout 

? auinput 
ENTER FILE NAME FOR AUTSKED INPUT 

DO YOU WISH TO EVALUATE ALL ACTIVE CAVERNS? 
(Y OR N, DEFAULT = Y) 

NOTE: ANSWER Y IF YOU ARE GOING TO RUN AUTSKED 
? 
DO YOU WANT BREAKPOINT DATA FOR EACH CAVERN? 

(Y OR N, DEFAULT = Y) 
NOTE: ANSWER Y IF YOU ARE GOING TO RUN AUTSKED 

? 
DO YOU WANT THE SITE BRFAKPOINT SUMMARY? 

(Y OR N, DEFAULT = N) 

DO YOU WANT A SITE INCREMENTAL SUMMARY? 
(Y OR N, DEFAULT = N) 

? Y  

? x  
ENTER REPORT INCREMENT IN DAYS [D:901 

2 

**** PREDICT CAVERN SCHEDULES COMPLETED **** 
FILE FOR INPUT TO AUTSKED IS AUINPUT 
PREDICT CAVERN SCHEDULES IN FILE PREOUT 

********** MENU ************ 
1. EDIT OLD SITE FTLE OR CREATE NEW STTE FILE USING EDITOR 

2 .  DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT 

3 .  DEVELOP SITE SCHEDULE USING AUTSKED 

4 .  EXIT FROM PROGRAM 

ENTER NUMBER OF CHOICE 
? Z  

ENTER NAME OF AUTSKED INPUT FILE FROM PREDICT 

ENTER NAME OF AUTSKED OUTPUT FTLE 
? auinput 

? auout 
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ENTER HAX 

ENTER HAIS 

ENTER MAX 
(MUST 

? 1400 

1 2 2 0  

? Z  

***** A U T S K E D ***** 
BRINE FLOW FOR SITE(MB/DAY) 

OIL FLOW FOR SITE(MB/DAY) 

BRINE FLOW (DEFAULT) FOR CAVERNS(HB/DAY) 
BE AT LEAST 40) 

USE DEFAULT BRINE FLOW FOR ALL CAVERNS?(Y/N,DEFAULT=Y) 

ENTER MAX OIL FLOW (DEFAULT) FOR CAVERNS(HB/DAY) 

USE DEFAULT OIL FLOW FOR ALL CAVERNS?(Y/N,DEFAULT=Y) 

ENTER NUMBER OF WORKOVER RIGS 

PRIORITY CHOICE 

? 

1 1 7 5  

? 

1 2  

1. SHORTEST TIHE REMAINING 
2. USER INPUT PRIORITY 
3. CAVERN NUMBER MINUS 100 

ENTER NUMBER OF CHOICE 

DO YOU WANT A CLOCK FOR EACH CAVERN?(Y/N, DEFAULTPN) 

DO YOU WANT A CAVERN/OIL VOLUME TABULATION AT EACH 
BREAKPOINT?(Y/N, DEFAULT=N) 

DO YOU WANT ZERO FLOW RATES MAINTAINED (Y) OR 
(N) DEPENDENT ON MAX SITE FLOW UTILI7ATION ?(Y/N, DEFAULT=Y) 

ENTER START DATE FOR PROJECT 
IN THE FORMAT HH/DD/YY 
EXAHPLE: 04/08/83 

SCHEDULING OPTIONS 

12 

? E  

? E  

? E  

? 07/01/87 

1. DEVELOP SCHEDULE TO SITE COWLITION 
2. STOP SCHEDULE AFTER A NUMBER OF DAYS 

AND REPRIORITIZE THE CAVERNS 

ENTER NUMBER OF CHOICE 

ENTER THE NUMBER OF DAYS 
1 2  

1 1 5 0  
ENTER CAVERN PRIORITIES-- 
1 HIGHEST, 2 NEXT, 

ENTER PRIORITY FOR 

ENTER PRIORITY FOR 

WOULD YOU LIKE 
AND THE OPTION 

? L .  
? 2  

? Y  

ETC . 
CAVERN 101 

CAVERN 102 

AN ECHO OF YOUR INPUT 
TO HAKE CHANGES? (Y/N, DEFAULT=N) 
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** ECHO OF INPUT ** 
MAX'IMUM BRINE FLOW FOR SITE 
MAXIMUM OIL FLOW FOR SITE 
HAX BRINE FLOW(DEFAULT1 FOR CAVERNS 
MAX OIL FLOW(DEFAULT) FOR CAVERNS 
NUMBER OF WORKOVER RIGS 
PROJECT START DATE 
CAVERN CLOCK OPTION 
CAVERN/OIL VOLUME TABULATION 
FORCED ZERO FLOW OPTION 

1400 MB/DAY 
220 -/DAY 
175 -/DAY 
175 ZIB/DAY 
2 

07/01/87 
YES 
YES 
NO 

PAUSE PRESS RETURN TO CONTINUE 
? 

MAX FLOW RATES AND INITIAL PRIORITIES 

CAVERN NUMBER PRIORITY MAX BRINE FLOW MAX OIL FLOW 
101 1 175 175 
102 2 175 175 

PAUSE PRESS RETURN TO CONTINUE 
? 

HAKE A CHOICE FROM THE MENU 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

CHANGE W A X  SITE BRINE FLOW 
CHANGE UAX SITE OIL FLOW 
CHANGE MAX BRINE FLOW(DEFAULT) FOR CAVERNS 
CHANGE MAX OIL FLOW(DEFAULT) FOR CAVERNS 
CHANGE MAX BRINE FLOW FOR A CAVERN 
CHANGE MAX OIL FLOW FOR A CAVERN 
CHANGE NUMBER OF WORKOVER RIGS 
CHANGE CAVERN CLOCK OPTION 
CHANGE CAVERN/OIL VOLUME TABULATION 
CHANGE FORCED ZERO FLOW OPTION 
CHANGE PROJECT START DATE 
CHANGE PRIORITY TYPE(STR OR USER) 
CHANGE CAVERN USER PRIORITY 
DISPLAY CURRENT CAVERN PRIORITY TABLE 
DO INPUT ECHO AGAIN 
EXIT TO PROGRAM EXECUTION 
TERMINATE THIS RUN 

SCHEDULING PROGRAM IS EXECUTING 

SCHEDUIJNG STOPPED AT DAY 150 IN ORDER TO 
CHANGE CAVERN PRIORITIES. 

ENTER CAVERN PRIORITIES-- 
1 HIGHEST, 2 NEXT, ETC. 
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ENTER PRIORITY FOR CAVERN 101 

ENTER PRIORITY FOR CAVERN 102 
1 2 .  

1 
? SCHEDULING OPTIONS 
- 

1. DEVELOP SCHEDULE TO SITE COMPLETION 
2. STOP SCHEDULE AFTER A NUMBER OF DAYS 

AND REPRIORITIZE THE CAVERNS 

ENTER NUMBER OF CHOlCE 
1 3 7 5  
BAD INPUT---TRY AGAIN 
SCHEDULING OPTIONS 

1. DEVELOP SCHEDULE TO SITE COMPLETION 
2. STOP SCHEDULE AFTER A NUMBER OF DAYS 

AND REPRIORITIZE THE CAVERNS 

ENTER NUHBER OF CHOICE 

ENTER THE NUMBER OF DAYS 
1 2  

1 3 7 5  

SCHEDULING CONTINUING 

SCHEDULING STOPPED AT DAY 375 IN ORDER TO 
CHANGE CAVERN PRIORITIES. 

ENTER CAVERN PRIORITIES--- 
1 HIGHEST, 2 NEXT, FTC. 

ENTER PRIORITY FOR CAVERN 101 

ENTER PRIORITY FOR CAVERN 102 I 

SCHEDULING OPTIONS 

1 1  

1 2  

1. DEVELOP SCHEDULE TO SITE COMPLETION 
2. STOP SCHEDULE AFTER A NUMBER OF DAYS 

AND REPRIORITIZE THE CAVERNS 

ENTER NUMBER OF CHOICE 
?I 

SCHEDULING CONTINUING 

**** SITE SCHEDULE COMPLETED **** 
SITE SCHEDULE IN FILE AUOUT 

1. EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR 

2 .  DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT 
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3. DEVELOP S I T E  SCHEDULES USING AUTSRED 

4. E X I T  FROM PROGRAM 

ENTER NUMBER OF CHOICE 
1 4  
REVERT, SCHEDULE PROGRAM TERMINATED NORMALLY 
/ ra  

/list, f =preout 
15 F I L E S  PROCESSED. 

CAVERN 101 BREAKF'OTYTS 
DAY 

INTERVAL 

0 
1- 95 
96- 103 
104- 113 
1.14- 230 
231- 240 
241- 370 
371- 385 
386- 392 
393- 480 
481- 605 
606- 727 
728- 742 
743- 806 

LEACH 
STAGE 

SUMP 
SUMP 
w/o 
S I C  
w/o 
R1 
w/o 
R2-1 
I D L E  
R 2 - 1  
R2-2 
w/o 
FILL 

B R I N E  
FLOW 

50.0 
85.0 

175.0 

175.0 

175.0 

175 .O 
175.0 

175.0 

CAVERN 102 BREAKPOINTS 
DAY LEACH B R I N E  

'INTERVAL STAGE FLOW 

0 
1- 95 

96- 138 
139- 148 
149- 252 
253-- 262 
263- 394 
395- 409 
410- 541 
542- 663 
664- 678 
679- 742 

SUMP 50.0 
SUMP 85.0 
w/o 
s/c 175.0 
w/o 
R3 175.0 
w/o 
R2- 1 175.0 
R2-2 175.0 
w/o 
F I L L  175.0 

O I L  

. 00 . 00 

. 00 
2.86 

. 00 

. 00 . 00 
175 .OO 

O I L  
FLOW - 

. 00 

. 00 

. 00 
2.81 

. 00 

. 00 
175.00 

CAVERN 
VOLUME 

0. 
422. 
470. 

2770. 

6094. 

6280. 

9578. 
12800. 

12800. 

CAVERN 
VOLUME 

0. 
422. 
679. 

2710. 

6092. 

9578. 
12800. 

12800. 

O I L  
VOLUME 

0. 
0. 
0. 

0. 

371. 

371. 

371. 
371. 

11500. 

O I L  
VOLIRlE 

0. 
0. 
0. 

0. 

371. 

371. 
371. 

11500. 
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---SITE BREAKPOINTS--- 

DAY 
INTERVAL 

0 
1- 95 
96- 103 
104- 113 
114- 138 
139- 148 
149- 230 
231- 240 
241- 252 
253- 262 
263- 370 
371- 385 
386- 392 
393- 394 
395- 409 
410- 480 
481- 541 
542- 605 
606- 663 
664- 678 
679- 727 
728- 742 
743- 806 

TOTAL 
CAVERN 
VOLUME 

0. 
843. 
939. 
999. 
1640. 
1837. 
5050. 
5246. 
5787. 
6043. 
11571. 
11955. 
12321. 
12372. 
12372. 
1424 7. 
17467. 
20846. 
23910. 
24306. 
25600. 
25600. 
25600. 

---SITE SUMMARY-- 

TOTAL 
CAVERN 

- DAY VOLUMES 

0 0. 
90 799. 
180 3091. 
270 6452. 
360 11059. 
450 13455. 
540 17415. 
630 22167. 
720 25415. 
806 25600. 

/list.f=auout 

TOTAL 
OIL 

V O L m  

0. 
0. 
0. 

. 0. 
0. 
0. 
0. 
0. 
34. 
63. 
675. 
717. 
737. 
743. 
743. 
743. 
743. 
743. 
743 * 
743. 

9263. 
11871. 
23000. 

. -  

TOTAL 
OIL 

VOLUMES 

0. 
0. 
0. 

108. 
618. 
743. 
743. 
743. 

8046. 
23000. 
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DAILY BRINE 
OIL PRODUCTION 
FLOW RATE 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 
2.86 
2.86 
5.67 
2.81 
2.81 
2.81 . 00 
-00 
. 00 
* 00 . 00 . 00 

175.00 
175.00 
175.00 

AVERAGE 
OIL OIL 
USED FLOW 

0. . 00 
0. . 00 

108. 1.20 
510. 5.67 
124. 1.38 
0. . 00 
0. . 00 

7303. 81.15 
14954. 173.89 

100.0 
170.0 
85.0 
260.0 
175 .O 
350.0 
175 .O 
350.0 
175.0 
350.0 
175.0 
350.0 
175.0 

.o 
175.0 
350.0 
350.0 
350.0 
175.0 
350.0 
175.0 
175.0 



**** S C H E D U L E **** 

DATE # DAYS 

0 7 / 0 1 / 8 7  0 
CAVERN CLOCK 

i o / o 4 / a 7  95 
CAVERN CLOCK 

1 0 / 1 2 / 8 7  103 
CAVERN CLOCK 

1 0 / 1 5 / 8 7  106 
CAVERN CLOCK 

1 0 / 1 9 / 8 7  110 
CAVERN CLOCK 

10/22/87  113 
CAVERN CLOCK 

1 1 / 1 6 / 8 7  138 
CAVERN CLOCK 

1 1 / 1 9 / 8 7  1 4 1  
CAVERN CLOCK 

1 1 / 2 3 / 8 7  145 
CAVERN CLOCK 

11 /26  1 8 7  1 4 8  
CAVERN CLOCK 

1 1 / 2 8 / 8 7  150 

CAVERN NUMBER 
101 102 

50SU+ 5 0 S U +  
o+ o+ 

85Su+ 8 5 S U +  
95+ 95+ 

w 1  + su + 
103+ 103+ 
w2 + su + 
106+ 106+ 
w3 + su  + 
110+ 110+ 

1 7 5 S C +  SU + 
113+ 113+ 
sc + w 1  + 
138+ 138+ 
sc + w2 + 
1 4 1 +  141+  
sc + w3 + 
145+ 145+ 
S C  + 1 7 5 S C +  
148+ 148+ 
sc + sc + 

H A X I H u n  BRINE FLOW FOR S I T E  1400 MB/DAY 
MAXIMUM O I L  FLOW FOR S I T E  220 HB/DAY 
MAXIMUM BRINE FLOW FOR CAVERN 1 7 5  MB/DAY 
HAXIMUM O I L  FLOW FOR CAVERN 1 7 5  HB/DAY 
NUMBER OF WORKOVER R I G S  2 

L E G E N D  

su 
sc 
R 1  
R2 
R 3  
F1 
F2 
F3 
LF 
w 1  
w2 
w3 
F 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

SUNP 
SUMP/ CHIMNEY 
REVERSE 1 
REVERSE 2 
REVERSE 3 
INTERMEDIATE F I L L  PHASE 
JNTERMEDTATE FILI, PHASE 
F I N A L  F I L L  PHASE 
I,FACH/FILL O I L  FLOW 
WORKOVER PHASE 1 
UORKOVER PHASE 2 
WORKOVER PHASE 3 
SOME CAVERN I N  F I L L  PHASE 

CAVERN CLOCK 150+ 150+ 
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02/16/88  230 
CAVERN CLOCK 

02/19/88  233 
CAVERN CLOCK 

02/23/88  237 
CAVERN CLOCK 

02/26/88  240 

CAVERN CLOCK 
03/09/88 252 

CAVERN CLOCK 
03/12/88  255 

CAVERN CLOCK 
03/16/88  259 

CAVERN CLOCK 
03/19/88  262 

CAVERN CLOCK 
07/07/88 372 

CAVERN CLOCK 
07/10/88 375 

CAVERN CLOCK 
0 7 /12 /88  377 

CAVERN CLOCK 
07/17/88 382 

CAVERN CLOCK 
07/22/88  387 

CAVERN CLOCK 
07/29/88  394 

CAVERN CLOCK 
07/31/88  396 

CAVERN CLOCK 
08/05/88 401  

CAVERN CLOCK 
08/10/88 406 

CAVERN CLOCK 
08/15/88 411  

CAVERN CLOCK 
10 /25 /88  482 

CAVERN CLOCK 
11 /29 /88  5 1 7  

CAVERN CLOCK 
12 /25 /88  5 4 3  

CAVERN CLOCK 
03/31/89  639 

CAVERN CLOCK 
04/05/89  644 

CAVERN CLOCK 
04/10/89  649 

CAVERN CLOCK 
04/15/89  654 

CAVERN CLOCK 
04/26/89 665  

CAVERN CLOCK 

w 1  + sc + 
230+ 230+ 
w2 + sc + 
233+ 233+ 
w3 + sc + 
237+ 237+ 

172R1+ SC + 
3LF+ + 
240+ 240+ 
R 1  + W 1  + 
252+ 252+ 
R 1  + W2 + 
255+ 255+ 
R 1  + W 3  + 
259+ 259+ 
R1 +172R1+ 

+ 3LF+ 
262+ 262+ 
W 1  + R 1  + 
372+ 372+ 
W 1  + R 1  + 
375+ 375+ 
W2 + R 1  + 
377+  377+ 
W 3  + R 1  + 
382+ 382+ 

175R2+ R 1  + 
387+ 387+ 

175R2+ R 1  + 
394+ 394+ 
R2 + W 1  + 
396+ 396+ 
R2 + W2 + 
401+ 4 0 1 t  
R2 + W 3  + 
R2 +17582+ 
411+ 411+ 

406+ 406+ 

175R2+ H2 + 
482+ 482+ 

175R2+ R2 + 
517+ 517+ 
R2 +175R2+ 
543+ 543+ 
W 1  + R2 + 
639+ 639+ 
W2 + R2 + 
644+ 644+ 
W3 + R2 + 
649+ 649+ 

175F2+ R2 + 
654+ 654+ 
F2 + W 1  + 
665+ 665+ 

+ 

t 

+ 
F +  

+ 

+ 
+ 

+ 
F +  

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
t 

+ 
t 

+ 
F +  

F +  
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05/01/89 6 7 0  
CAVERN CLOCK 

05/06/89 6 7 5  
CAVERN CLOCK 

05/11/89 680 
CAVERN CLOCK 

06 /18/89 7 1 8  
CAVERN CLOCK 

08/11/ 89 7 7 2  
CAVERN CLOCK 

F 2 + W 2 +  F +  
6 7 0 +  6 7 0 +  
F 2 + W 3 +  F +  
6 7 5 +  6 7 5 +  
F2 + 45F2+ F + 

+ 1 7 5 F 2 +  F + 
+ + + 

680+ 680+ 

7 1 8 +  7 1 8 +  

7 1 8 +  7 7 2 +  

+ + S T A T I S T I C S  FOR VARIABLES BASED ON OBSERVATION*+ 

MEAN S TANIIAKD COEFF. O F  M I N I M U M  MAX I MUM NUMBER OF 
VALUE U E V I  AT I O N  V A R I  A F I O N  VCILUE VALUE OBSERVATIONS 

CAVERN DONE T I M E  .74JI:IE+01; . 381EiE+O2 .5125E-01 . 7 lei:iE+03 .7720E+03 2 

+ * S T A T I S T I C S  FOH 'TIME-PERSISTEN7 VARIABLES**  

MEAN ST ANUAkD M I N I M U M  MAX I MUM 1 I M E  CURkENT 
VALUE 1)EVIATION VALUE VALUE I NTE-RVAL. VALUE 

. 1OuSiE+1:il IF F I L L  1 ELSE 1:) .3109E+1:i1:1 . 462YE+00 . CiCiCi0E+CiO . 1000E+O 1 . 7720E+Cl3 

F T L E  1 IS F1 OR F2 F I L L  QUEUE 

F I L E  3 IS F3 F I L L  QUEUE 

F I L E  4 IS LEACHING QUEUE 

F I L E  5 IS WORKOVER 1 OR 3 QUEUE 

F I L E  6 IS WORKOVER 2 QUEUE 
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PRINTOUT OF FILE NUMBER 1 
TNOW = .7720E+03 
QQTIM- .7180E+03 

TIME PERIOD FOR STATISTICS .77203+03 
AVERAGE NUMBER IN FILE .oooo 
STANDARD DEVIATION . 0000 
MAXIMUM NUMBER FILE 2 

THE FILE IS EMPTY 

PRINTOUT OF FILE NUMBER 3 

QQTIM= .0000E+00 
TNOW = .7 720E+03 

TIME PERIOD FOR STATISTICS .7720E+03 
AVERAGE NUHBER IN FILE .oooo 
STANDARD DEVTATION .oooo 
MAXIMUM NUMBER IN FILE 0 

THE FILE IS EMPTY 

PRINTOUT OF FILE NUMBER 4 
TNOW = .7720E+03 
QQTIM= .65403+03 

TIHE PERIOD FOR STATISTICS .7720E+03 
AVERAGE NUHBER IN FILE . 0000 
STANDARD DEVIATION . 0000 
MAXIMUM NUHBER IN FILE 2 

THE FILE IS EMPTY 

PRINTOUT OF FILE NUMBER 5 
TNOW = .7720E+03 
QQTIM= .6750E+03 

TIME PERIOD FOR STATISTICS .7720E+03 
AVERAGE NUHBER IN FILE . 0000 
STANDARD DEVIATION . 0000 
MAXIMUM NUMBER IN FILE 1 

THE FILE IS EMPTY 

PRINTOUT OF FILE NUMBER 6 
TNOW = .7720E+03 
QQTIM= .6700E+03 
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TIHE PERIOD FOR STATISTICS .7720E+03 
AVERAGE NUMBER IN FILE . 0000 
STANDARD DEVTATTON .oooo 
MAXIHUH NUMBER IN FILE 1 

THE FILE IS EMPTY 

**RESOURCE STATISTICS** 

RESOURCE RESOURCE CURRENT AVERAGE STANDARD MAXIHUH CURRENT 
NUMBER LABEL CAPACITY UTILIZATION DEVIATION UTILIZATION UTILIZATION 

1 BRINE ****** 271981.8653 98266.1722 350000 0 

**RESOURCE STATISTICS** 

RESOURCE RESOURCE CURRENT AVERAGE STANDARD MAXIHUH CURRENT 
NUMBER TaABEL CAPACITY UTILIZATION DEVTATION UTTLIZATION UTILIZATION 

2 WO1 OR 3 3 .0829 .2757 1 0 

**RESOURCE STATISTICS** 

RESOURCE RESOURCE CURRENT AVERAGE STANDARD HAXIHUH CURRENT 
NUMBER LABEL CAPACITY UTILIZATION DEVIATION UTILIZATION UTILIZATION 

3 w02 2 .0466 .2108 1 0 

$*RESOURCE STATISTICS** 

RESOURCE RESOURCE CURRENT AVERAGE STANDARD HAXIHUH CURRENT 
NUMBER LABEL CAPACITY UTILIZATION DEVTATION UTILIZATION UTILIZATION 

4 01 L 220000 29924.6528 68303.5158 220000 0 

1 **TABLE NUMBER 1** 
RUN NUMBER 1 

TIME BRINE FLOW OIL FLOW CAVERN VOLUME OIL VOLUME 

.0000E+00 .1400E+04 .2200E+03 .0000E+00 .0000E+00 

.1OOOE+O2 .1000E+03 .0000E+00 .8874E+02 .0000E+00 
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.2000E+02 

.3000E+02 

.4000E+02 

.5000E+02 

.6000E+02 

.7000E+02 

.8000E+02 

.9000E+02 

.1000E+03 

.1200E+03 

.1300E+03 

.1100E+03 

.1400E+03 

.1500E+03 

.1600E+03 

.1700E+03 

.1800E+03 

.1900E+03 

.2100E+03 

.22003+03 

.23003+03 

.24003+03 

.25003+03 

.26003+03 

.2 700E+03 

.2800E+03 

.29003+03 

.3000E+03 

.3100E+03 

.33003+03 

.3400E+03 

.35003+03 

.36003+03 

.3 700E+03 

.3800E+03 

.3900E+03 

.2000E+03 

.3200E+03 

.4000E+03 

.4100E+03 

.43003+03 

.4400E+03 

.42003+03 

.45003+03 

.46003+03 

.4 700E+03 

.48003+03 

.49003+03 

.5000E+03 

.5100E+03 

.5200E+03 

.54003+03 

.5600E+03 

.5300E+03 

.5500E+03 

.1000E+03 

.1000E+03 

.1000E+03 

.1000E+03 

.1000E+03 

.1000E+03 

.1000E+03 

.1700E+03 

.26003+03 

.1000E+03 

.85003+02 

.26003+03 

.17503+03 

.35003+03 

.3500E+03 

.3500E+03 

.3500E+03 

.3500E+03 

.35003+03 

.3500E+03 

.35003+03 

.35003+03 

.1750E+03 

.35003+03 

.17503+03 

.35001+03 

.35003+03 

.35003+03 

.35001+03 

.35003+03 

.35003+03 

.35003+03 

.35003+03 

.3500E+03 

.35003+03 

.35003+03 

.1750E+03 

.3500E+03 

.17503+03 

.1750E+03 

.35003+03 

.35003+03 

.35003+03 

.35003+03 

.35001+03 

.35003+03 

.3500E+03 

.35003+03 

.35003+03 

.35003+03 

.3500E+03 

.3500E+03 

.3500E+03 

.3500E+03 

.3500E+03 

.0000E+00 

.0000E+00 

.0000E+00 

. OOOOE+OO 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.2810E+01 

.2810E+01 

.5578E+01 

.55781+01 

.55783+01 

.5578E+01 

.5578E+01 

.55 78E+01 

.55 78E+01 

.55 78E+O1 

.55781+01 

.55 78Eo01 

.55 78E+01 

.2 7 6 8E+01 

.27683+01 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.17 75E+03 

.2662E+03 

.35503+03 

.44373+03 

.5324E+03 

.6212E+03 

.70993+03 

.79863+03 

.90373+03 

.1181E+04 

.1439E+04 

.9825E+03 

.16853+04 

.1921E+04 

.2315E+04 

.27103+04 

.3104E+04 

.3498E+04 

.3892E+04 

.4287E+04 

.4681E+04 

.5075E+04 

.52723+04 

.60143+04 

.64693+04 

.6 9 75E+04 

.57223+04 

.74803+04 

.7986E+04 

.8492E+04 

.89973+04 

.95033+04 

.1001E+05 

.1051E+05 

.1102E+05 

.1152E+05 

.1183E+05 

.1258E+05 

.12843+05 

.1216E+05 

.13353+05 

.13883+05 

.1441E+05 

.1494E+05 

.154 7E+05 

.1601E+05 

.16543+05 

.1707E+05 

.17 6 OE+05 

.18133+05 

.1920E+05 

.1973E+05 

.2026E+05 

.2079E+05 

.18663+05 

.0000E+00 

.0000E+00 

.0000E+00 
: 0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.0000E+00 
.2810E+02 
.56201+02 

.1622E+O3 

.21803+03 

.27383+03 

.3853E+03 

.4411E+03 

.4969E+03 

.5527E+03 

.1064E+03 

.32963+03 

.6085E+03 

.6642E+03 

.6975E+03 

.74183+03 

.7252E+03 

.7418E+03 

.74183+03 

,7418E+03 

.7418E+03 

.74183+03 

.74183+03 

.7418E+03 

.74183+03 

.7418E+03 

.7418E+03 

.7418E+03 

.7418E+03 

.7418E+03 

.7418E+03 

.7418E+03 

.7418Et03 



.5 700E+03 

.5800E+03 

.5900E+03 

.6000E+03 

.6100E+03 

.6300E+03 

.6400E+03 

.6600E+03 

.6800E+03 

.7000E+03 

.7100E+03 

.7200E+03 

.7300E+03 

.7500E+03 

.62003+03 

.6500E+03 

.6 700E+03 

.6900E+03 

.7400E+03 

.76003+03 

.7 700E+03 

.7720E+03 

MI. N T HUH 
MAXIMUM 

.35003+03 

.35003+03 

.3500E+03 

.3500E+03 

.3500E+03 

.3500E+03 

.3500E+03 

.1750E+03 

.1750E+03 
,3500E+03 
.1750E+03 
.1750E+03 
.2200E+03 

.2200E+03 

.1750E+03 

.1750E+03 

.1750E+03 

.1750E+03 

.175OE+O3 

.2200E+03 

.175OE+O3 

.1750E+03 

.8500E+02 

.1400E+04 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.0000E+00 

.175OE+O3 

.175OE+O3 

.2200E+03 

.22003+03 

.1750E+03 

.1750E+03 

.1750E+03 

.1750E+03 

.2200E+03 

.1750E+03 

.175OE+O3 

.1750E+03 

.1750E+03 

. OOOOE tOO 

.2200E+03 

.21323+05 

.21853+05 

.2238E+05 

.22923+05 

.2345E+05 

.2398E+05 

.2451E+05 

.2501E+05 

.2528E+05 

.2555E+05 

.2568E+05 

.2568E+05 

.25683+05 

.2568E+05 

.25683+05 

.2568E+05 

.2568E+05 

.2568E+05 

.2568E+05 

.2568E+05 

.2568E+05 

.2568E+05 

.0000E+00 

.2568E+05 

,7418E+03 
.74183+03 
.74183+03 
.7418E+03 
.7418E+03 
.74183+03 
.7418E+03 
.74183+03 
.7418E+03 
.1792E+04 
-3542E+04 
.5292E+04 
.7492E+04 
.9692E+04 
.1189E+05 
.1400E+05 
.15 75E+05 

.1925E+05 

.17503+05 

.2100E+05 

.2275E+05 

.2310E+05 

.0000E+00 

.2310E+05 
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. 
**PLOT NLInBER l** 

RUN NLIUBER 1 - 

__ . - - - . - 
8 - B R I N E  FLOW .0000E+00 
0-OIL FLOW .0000E+W 
C-ChVERN VOLUU .0000E+00 
V - O I L  VOLUlK .0000E+00 

0 s 10 1s 

.SCALES OF PLOT . LOWE+04 
.500oE+03 . IWOE+O(. . lWJOE*06 

40 45 SO S5 40 

. ~ __ 

6S 

- _. ._._ - - 
.1SOOE+04 
.7500€+03 
.lSOoE+06 
.150OE+06 

70 75 BO B5 90 

-_____ - 
.2000E+04 

- .--. 1000E+04 
.2000E+06 
.2000E+06 

95 100 DLN'LIC&TES 

cln; 

.00@QE+00 . 1000E+OZ 

.2000E+02 
,3904E+02 

.400OE+02 

.5oooEE+o2 

.6000E+02 

.70OOE+02 . BO(KJE+OZ 

. 1000E+03 

.1100E+D3 

.1200E*03 

.13OC€+03 . 14@OE+03 
. . lSO@E+@3 . 16OOE+03 

.180@E+03 

,~90ooE+@2 

. 1700E+03 

. 190OE+D3 

.200C~+03 

.2 1 OOEc03 . Z?OOE+03 

.23@0E+03 

.2400E+03 

.250OE+@3 

.2600E+03 

.2700E+03 

.2800E+03 . 29@0E+03 

.3000E+03 

.LlOQE+03 

.3200E+03 

.33008+03 

.340OE+03 

.5500E+03 

.3600E+OS . 3700Ec03 . SBOOE+@S 

.59uoE+03_ . 4000E+03 

.4 1 @*E+03 . 4200E+03 . 4300E+03 

.440OE+03 

.4509E+03 . . 

.4600E+03 

.4700E+03 

.4800E+03 

.49oOE+03 

.5@@0E+O3 
- .S10UE*O3-_ 

.5200E+03 . S300Et03 

.5400E+03 . SS00E+03 

.5600E+03 

.5790€+03. . 58OOE+O3 

C 
O B  
O B  
0 . -  B- 
O B  
O B  
O B  
O B  
O B  
O B  
0 
O B  
oc 
oc 
oc 
oc _ _ _  
oc 
oc 
o c  
o c  
o c  
o c  
o c  
o c  
o c  
o c  
o c  
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
vo c 
o c  

0 C 
0 C 
0- -C_ 
0 C 

B 

._ B 
B 
B 
B 
B 
B 
B 
B 
B 

B 

R 
B 
B 
B 
B 
B 

- B  
B 
B 
B 
B 

_ B  

.5900E+03 0- __  C 

.6Cll,OE+03 0 C 

.61UOE+03 0 C 

.62OOE+03 0 C 
-.6300E+OL- !I.-- c- 

.64OOE+O3 0 B C  

.6500E+03- 0 B C  

.6600E+03 +v C 

.6700E+03 + V B C  

.680OE+03 + V B C 

.7000E+03 + V B C 

.71WE+03 + V B C 

.72OOE+OS + v B c 
.730OEcO3 + VB c 
.740OE+O3 + B C  

- .7500E+93 + - 3 V  C -  
.7600E+03 + B V C  
.77OOE+O3 + B w c  

--4900E+05 +- Y--. R-C __ 

0 5 10 1s 
- -_ 

TlUE 

n 
B 
B 
B- 
B 
B 
B 
B 
B 
B-- 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
R 

+ 
+ 
+ 
+ 
+ 

. +  - 
+ 

+ 

+ - .  
+ 

+ 

+ 

+ 

-+  

t 

+ _  

t 
+ 

+ -  - 

+ 
+ 

+ 
+ 

+ 
B- .+ - 

+ 
+ 

B +  
o +  
0 + 

- _ - o  + 
o *  
o +  

0 + 
o +  
0 + 
0 . .  - + .  
o +  
0 

20 25 

.. 

+ oc ov 
-*_- - .. _ _  - - -+ OC ov 

ov 
. + o v  

+ ov 

+ ov 
. t  - + o v  

+ ov 
- . + o v  

+ ov 
.. _. ._ A - +  ov 

+ ov 
+ - + ov 

+ ov 
+ . -  - + ov 

+ ov 

+ .  
+ 

+ 
+ 

- _ - _  - _ + - _ _ _ . _ _ + - - - - +  ov - 
+ 

+ 
+ + 

. 

+ 

+ + 
t 

t 
+ 

+ + -  
+ 
+ 

+ 
- _ _  __ r. - - - ._ -*_. + -  
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Distribution: 

US DOE SPR PMO (12) 
900 Commerce Road East 
New Orleans, LA 70123 
Attn: E. E. Chapple, PR-63 (5) 

D. Guier, PR-622.2 
J. Kunkel, PR-622.2 
L. Rousseau, PR-622.2 
D. Spence, PR-62 
J. Wagoner, PR-61 
Technical Documentation (2) 

Boeing Petroleum Services, Inc. (10) 
850 S. Clearview Parkway 
New Orleans, LA 70123 
Attn: R. Dyer, EF-31 

J. Lamare, EF-16 (5) 
K. E. Mills, EF-91 (2) 
R. L. Mitchell, EF-26 (2) 

PB/KBB (7) 
880 W. Commerce Road, Suite 301 
New Orleans, LA 70123 
Attn: T. Eyerman (2) 

H. Lombard, EF-90 (4) 
J. M. Mackenzie, EF-90 

Walk Haydel and Associates 
600 Carondelette Street 
New Orleans, LA 70130 
Attn: J. Mayes 

US Department of Energy 
Oak Ridge Operations Office 
P.O. Box E 
Oak Ridge, TN 37831 
Attn: John Milloway, Assistant 

Manager for SPR 

D. W. Sasser, Consultant (5) 
1221 Parsifal NE 
Albuquerque, NM 87112 

Creative Computer Services, Inc. (5) 
5301 Central Ave., NE, Suite 915 
Albuquerque, NM 8'7108 
Attn: J. Chapman (5) 

- - - ... . . . .. ...I- 



1512 
1513 
6200 
6201 
6201 
6250 
6257 
6257 
6257 
6257 
8024 
3141 
3144 
3151 
3154-1 

A.  J. Russo 
R. J. Gross 
V. L. Dugan 
D. Engi 
K. Jensen 
B. W. Marshall 
J. K. Linn (5) 
D. K. Buchanan (5) 
K. L. Goin 
J. L. Todd 
P. W. Dean 
S. A. Landenberger (5) 
G. R. Dalphin (5) 
W. L. Garner (3) 
C. H. Dalin (28)(for 
DOE/OSTI Unlimited Release) 




